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APPLIED COSTS OF R&D BUDGET LINE ITEMS 



GEORGE C. M A R S H A L L  S P A C E  FLIGHT CENTER 

HUNTSVILLE, A L A B A M A  

Memorandum 

TO Chief, His tor ica l  Off ice ,  M-MS-H D A T E  August 22 ,  1963 

FROM Budget Off icer ,  M-FIN-B 

SUBJECT MSFC Costs for  Period January 1, 1963, through June 30, 1963 

1. MSFC d i r e c t  program cos t s  and appl icable  ind i r ec t  c o s t s  a r e  
summarized b r i e f l y  as follows: 

C lass i f  i c a  t ion 

Direct Costs 
Saturn I 
Saturn I B  
Saturn V 
Centaur Development h/ 
Nova Development 
H-1 Engine Development 
RL-10 (A-3) Engine Development 
F- 1 Engine Development 
M- 1 Engine Development ‘L/ 
5-2  Engine Development 
Adv. Research and Technology 
Vehicle Procurement 
RIFT 
Reimbursable 
Other 

Total  Direct Costs 

nd i rec t  Costs 
TOTAL Costs 

Actual Costs 
(In thousands of do l la rs )  

118,718 
3,735 

176,311 
504 

2,409 
4,678 

17,133 
33,490 

25 
25,371 
8,894 

33,702 
6 , 212 

979 
5,466 

437,627 

42 , 550 
480,177 

- 1/ These pro jec ts  have been t ransferred to LeRC. 

2. This represents  an increase of approximately 126 Mil l ion over the  
previous s i x  months cos t s  (July 1, through December 31, 1962) of 354 Million. 

Louis E.  Snyder 

MSFC - Farm 488 (August 1960) 
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TOTAL MSFC MANPOWER SUMMARY 
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PERSONNEL ASSIGNMENTS WITHIN MSFC 
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INCENTIVE AWARDS PROGRAM DATA 



GEORGE C. MARSHALL SPACE F L I G H T  CENTER 

H U N T S V I L L E ,  ALABAMA 

Memorandum 

T O  Chief, Historical Office, M-MS-H D A T E  July 1 1 ,  1963 

FROM Chief, Incentive Awards, M-MS-PI 

SUBJECT Incentive Awards Program Data 

Attached for inclusion in the Center's historical report is incentive 
'awards program data for the period January 1 ,  1963, through June 30, 1963. 

1 Enc: 
a/  s 

bSFC - Form 488 (Alplut 1960) 
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Incentive Awards  P r o g r a m  Data 
( January  1, 1963, through June  30, 1963) 

1. Eighty- seven  sustained super ior  pe r fo rmance  a w a r d  nomina-  

Sixty-five w e r e  approved  f o r  cash  a w a r d s  totaling $20,625. 
t ions  w e r e  r ece ived  by the Incentive Awards Commit tee  during the pe r iod  
covered.  
(Th i s  includes $500 for  two a w a r d s  to  employees of the Office of Manned 
Space Fl ight  which will  be paid by NASA Headquar te rs .  ) The n a m e s  and  
work  locat ions of employees  for  whom sustained supe r io r  pe r fo rmance  
a w a r d s  w e r e  approved  are as follows: 

Linda  G. Edmonson 
S a r a h  C. Swann 
W i l l i a m  C. Snoddy 
J a m e s  F. Gambrel1 
Paul ine C. Watson 
Caro lyn  Y. Pe t ty  
Jesse L. Seal 
Ronnie W. Phi l l ips  
James R. McMenemy 
W i l l i a m  R. Lucas 
Davis  E. Foxworthy 
Mar t in  0. B u r r e l l  
Thomas  E. Kinse r  
Haro ld  K. Katz  
Jimmie L. Cook 
Elna  F. Brooks  
Joyce  W. Griffi th 
Ethel  S. Apostolos 
Edna H. Hill 
C. Dale Andrews 
Hyman L. Hooper,  Jr. 
J a n e  P. Greene  
Rober t  E. T u r n e r  
Wyllodene P. Thompson 
Nancy E. Rowzee 
Rober t  C. McAnnally 
F r a n k  M. Childers  
G lo r i a  J. Hodge 
B a r b a r a  G. A r m o r  
Elva L. Rei tzel  
Victor  R. Neiland 
Char l i e  F. JohnSon 
H e r m a n n  K. Weidner 
Roma D. Bowers  
Mi ldred  M. C a r m a c k  

Astr ionics  Division 
Support S e r v i c e s  Office 
R e s e a r c h  P r o j e c t s  Division 
Support Se rv ices  Office 
Office of Manned Space  Flight 
Office of Manned Space Flight 
Astrionic s Division 
Propuls ion  and Vehicle Engineer ing Division 
Management Serv ices  Office 
Propuls ion  and Vehicle Engineer ing Division 
Support Serv ice  s Office 
Resea rch  P r o j e c t s  Division 
Res  e a r  c h  P r o j e c t s  Division 
Management Serv ices  Office 
Support S e r v i c e s  Office 
Quality Assu rance  Division 
Management Se r v i  c e s Offic e 
Propuls ion  and Vehicle Engineer ing Division 
Support S e r v i c e s  Office 
Aerobal l is t ic  s Division 
Aerobal l is t ics  Division 
Aeroballist ic s Division 
Aerobal l is t ic  s Division 
P rocuremen t  and Con t rac t s  Office 
Financial  Management  Office 
Aerobal l is t ic  s Division 
Launch Vehicle Opera t ions  Division 
Propuls ion  and Vehicle Engine e r ing Division 
Astrionic s Division 
Astrionic s Division 
Propuls ion  and Vehicle Engineer ing Division 
Propuls ion  and Vehicle  Engineer ing Division 
Propuls ion  and Vehicle  Engineer ing Division 
Financial Management  Office 
Management Serv ices  Office 



Incentive Awards P r o g r a m  Data 
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Lynn Jonakin 
Richard  W. Weaver 
Dorothy C. F rank l in  
Virginia M. Je f f e r s  
John  G. Simpson 
Eugene M. Davis 
E l s i e  C. Hull 
Anna R. Smith 
Stephen C. B a r t l e y  
Entys  C. Yelver ton 
B e s s i e  P. Phi l l ips  
Richard A. M e r r i t t  
Dor i s  B. Nelson 
William M. Broad  
Rober t  A. Dornbos 
F lor ida  P. F r a d y  
B a r b a r a  M. Shannon 
Kathryn F. C a r t e r  
J a m e s  0. Mitchum 
Juani ta  A. P a t t e r s o n  
Linda P. B e r r y  
Daniel T. Mar t in  
Dorothy S .  P e a r s o n  
Kay Car t e r  
J a m i e  M. Humphreys 
Lyle  R. Dickey 
Rosalie A. Lewis  
Ozel l  F. H a r r i s  
Ar thur  J. H. Kroege r  
Billy W. Shelton 

Support  Se rv ices  Office 
Support  S e r v i c e s  Office 
Management  Serv ices  Office 
Support  S e r v i c e s  Office 
Fac i l i t i e s  Engineer ing Office 
Manufacturing Engine e r ing Division 
Support  S e r v i c e s  Office 
P r o c u r e m e n t  and Con t rac t s  Office 
Manag e m  ent S e r vi c e s Off ic e 
P ropu l s ion  and Vehicle Engineer ing Division 
P ropu l s ion  and Vehicle Engineer ing Division 
Support  S e r v i c e s  Office 
P ropu l s ion  and Vehicle Engineer ing Division 
Quality Assu rance  Division 
Quality A s s u r a n c e  Division 
P ropu l s ion  and Vehicle Engineer ing Division 
P ropu l s ion  and Vehicle Engineer ing Division 
Support  S e r v i c e s  Office 
Financial  Management  Office 
P ropu l s ion  and Vehicle Engineer ing Division 
Support  S e r v i c e s  Office 
Aerobal l i s t ics  Division 
As t rionic s Division 
Ast r ion ics  Division 
Ast r ion ics  Division 
Aerobal l i s t ics  Division 
Support  Serv ices  Office 
Support  S e r v i c e s  Office 
P ropu l s ion  and  Vehicle Engineer ing Division 
P ropu l s ion  and Vehicle Engineer ing Division 

2. The following employees  r ece ived  "outstanding" pe r fo rmance  
rat lLigs  during the period: W i l l i a m  R. Lucas ,  P ropu l s ion  and Vehicle 
Engineer ing Division; Clemons T. Glen, Office of Manned Space Flight;  
and Hermann K. Weidner ,  Propuls ion  and  Vehicle  Engineer ing Division. 

3. Three  hundred fifty-one suggestions w e r e  received.  Eighty-six 
w e r e  adopted with e s t ima ted  first y e a r  net  savings of $46, 721. 
r ece ived  $3,215 in a w a r d s  f o r  adopted suggestions.  

Sugges t e r s  

4. 
fo rwarded  t o  NASA Headquar t e r s  fo r  coordination with the awarding 
organization. 

Two nominations for  the  Rockefeller Publ ic  Serv ice  Award w e r e  

2 



Incentive Awards  P r o g r a m  Data 

5. Invention awards  in the  amount of $1,800 w e r e  approved  by  
NASA Headquar t e r s  f o r  Center  employees as follows: Robert  J. 
Schwinghamer,  Manufacturing Engineering Division, $1 00 for  h i s  
invention enti t led "Elec t r ic  Discharge Appara tus  fo r  Forming ' '  and  
$400 for  h i s  invention enti t led "Space Vehicle E lec t r i ca l  System"; 
Hans F. Wuenscher ,  Manufacturing Engineering Division, $200 fo r  h i s  
invention ent i t led "Re c ove r able  Ro c ke t V ehicle  I ; W i l l i a m  Mc C ampb ell 
and  James C. McCaig, co- inventors ,  Manufacturing Engineering Division, 
$150 fo r  t he i r  invention enti t led "Electr ic  A r c  Spot Welding"; O s c a r  C. 
Ho lde re r ,  Aerobal l i s t ics  Division, $100 for  h i s  invention enti t led "Electric 
A r c  Driven Wind Tunnel"; Josef  Boehm, Ast r ion ics  Division, $50 f o r  his 
invention enti t led I'Gravity Device"; Hermann R. Wagner and Leonard  L. 
Mitchum, Jr. , co-inventors ,  Astr ionics  Division, $500 f o r  t h e i r  invention 
ent i t led "Collapsible Loop Antenna System for Spinning Space Vehicles";  
Josef  Boehm and Adolf L. Hermann,  co-inventors,  As t r ion ics  Division, 
$1 00 for  t he i r  invention enti t led "Components fo r  P r in t ed  Circui t ry";  
and W i l l i s  G. Groth,  Manufacturing Engineering Division, $200 for  h i s  
invention ent i t led "Optical Inspection Instrument.  

6 .  Two hundred five letters of appreciation and fo r ty  letters of 
commendat ion w e r e  p re sen ted  Center  employees during this period. 

7 .  
as indicated: 

The following Center  employees rece ived  non-Federa l  a w a r d s  

Sloan Fellowship in  Executive Development: 

Rober t  E. Pace ,  Jr. , P r o j e c t  Engineer,  R e s e a r c h  P r o j e c t s  Division 
Thomas  F. Morring,  Technical Staff Ass is tan t ,  Saturn Sys t ems  Office 

Honora rv  Doctorate:  I 

Dr. Wernher  von Braun,  Director  

Hermann  Ober th  Medal: 

Heinz H. Koelle, Di rec tor ,  Future  P r o j e c t s  Office 

Woodmen of the  World Award: 

Dr.  Wernher  von Braun,  Director  

3 



Incentive Awards P r o g r a m  Data 

I 

William A. JumD Memor ia l  Award: 

William H. F o r t e n b e r r y ,  Chief, Automatic  Data P r o c e s s i n g  
Sys tems Branch ,  Computation Division 

1963 Amer ican  Citizenship Award: 

Dr. Wernher  von Braun ,  Di rec tor  

8. Following is a breakdown of NASA honora ry  se rv ice  emblems  
awarded  Center  employees  during the per iod  covered:  

40-year 
30-year 
20-year 
15-year 
10-year  
1 -year 

Totals 

- 
4 

102 
266 
26 6 
622 

1260 

9. During the f i s ca l  y e a r ,  Cen te r  employees  r ece ived  a total  of 
$42,295 i n  c a s h  awards  as follows: $5 ,945  i n  suggestion a w a r d s ,  $32,800 
in  sustained supe r io r  pe r fo rmance  awards ,  and $3, 550 in  invention awards .  
In r e tu rn ,  the Center  rea l ized  $304, 213 i n  m e a s u r a b l e  benefits  f r o m  
employee contributions. 



v 
PATENTS ISSUED TO MSFC EMPLOYEES 



Memorandum 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 

HUNTSVILLE, ALABAMA 

Mrs. iVilbourn/536-9224 

'TO Plr. David S. Akens, 21-?4S-t4 DATE August 27, 1963 

FROM Associate Chief Counsel for Patent Matters, 11-LGL-P 

SUBJECT Patents Issued t o  bSFC Employees During the Period January 1, 
1963 - June 30, 1963 

As requested by your office,  a list of patents issued t o  MiFC employees 
during the yeriod beginning January 1, 1963 and ending June 30, 1963, as 
follows : 

Inventor 

Oscar C. Holderer 

Georg 0. Landwehr 

H a n s  F. Kennel 

Leonard L. Slitchum 
Hermann K. Nagner 

Man J. Fisher 

'#alter Haeussermm 
Adolf Hermann 

Title - i h b e r  

3,072,378 Gate Valve 

Issued 

1-8-63 

3,072,877 Connection Device 1-8-63 

3,074,682 Torque CoInpensation Device 1-22-63 

3,077,599 Collapsible Loop Anterlna €or 2-12-63 
Space Vehicle 

3,079,516 Constant Temperature Piezoelectric 2-26-63 
Crystal Enclosure 

3,092,918 Sa te l l i t e  Motion Simulator 6-11-63 

0. M 
L. D. IJofEord, Jr. 
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TEST DIVISION'S HISTORICAL REPORT, JANUARY 1 - JUNE 30, 1963 



GEORGE C .  MARSHALL SPACE F L I G H T  C E N T E R  

HUNTSVILLE,  ALABAMA 

Memorundurn 

' T O  M-MS-H, David S. Akens 
Mr . Sweet land /pad87 6 -88 15 

D A T E  August 23, 1963 

F R O M  Director,  T e s t  Division, M-TEST-DIR 

SUBJECT Test Division's H i s to r i ca l  Report, January l-June 30, 1963 

During the  f i r s t  six months of 1963, the following major events took 
place i n  T e s t  Division: 

a. The S t a t i c  Test  Tower East modifications were completed fo r  
t he  Saturn I, Block I1 configuration vehicle i n  January 1963. 

b. SA-5 

SA-5, the  f i r s t  f l i g h t  version of the  Block I1 vehicle,  w a s  
i n s t a l l e d  i n  the  S t a t i c  T e s t  Tower on January 28, 1963, and the  f i r s t  sho r t  
durat ion s t a t i c  f i r i n g  (SA-11) was conducted on February 27, 1963, f o r  a 
durat ion of 31.96 seconds. A l l  engine parameters w e r e  normal. 

The f i r s t  ' f u l l  durat ion f i r i n g  (SA-12) of the SA-5 s tage w a s  conducted 
on March 13, 1963, f o r  a duration of 141.44 seconds. Due t o  severa l  improper 
conditions,  a second durat ion f i r i n g  was determined necessary t o  insure t h a t  
t he  s tage  w a s  flightworthy. 
on March 27, 1963, f o r  a durat ion of 143.47 seconds. A l l  systems and engines 
operated s a t i s f a c t o r i l y  during the tes t .  

The second durat ion f i r i n g  (SA-13) took place 

SA-5 w a s  removed from the S t a t i c  T e s t  Tower on Apr i l  2 ,  1963. 

C. SA-6 

SA-6 w a s  i n s t a l l e d  i n  the S t a t i c  T e s t  Tower E a s t  on Apr i l  22, 
1963, and a shor t  durat ion f i r i n g  (SA-14) was conducted on May 15, 1963, f o r  
a durat ion of 33.75 seconds. A t  cutoff t h e  lox valve on engine 8 f a i l e d  t o  
c lose ,  and f i r e  continued t o  erupt from the  engine f o r  some t i m e  causing 
damage t o  the  chamber tubes and the in jec tor  baf f le .  
r e p  laced . The engine had t o  be 

T e s t  SA-15 (long duration) was successfully conducted on June 6, 1963, 
f o r  a durat ion of 142.37 seconds. 

SA-6 w a s  removed from the S t a t i c  T e s t  Tower on June 17, 1963. 

MSFC - Farm 488 (Auguat 1960) 



Subject: Test Division's H i s to r i ca l  Report, 
January 1-June 30, 1963 

August 23, 1963 

d. Single Engine Testing (H-1) 

During t h i s  period, 22 s ing le  engine tests were conducted a t  
the  Power Plant T e s t  Stand, f o r  a t o t a l  of 1,637.05 seconds. These tests 
were conducted: a) checkout new th rus t  measuring system; b) c a l i b r a t e  new 
engines; c)  i n  conjunction with the  sound suppression program; d ) -F -1  
engine (model) f u e l  suction l i nes ;  and e) compare spec ia l  f u e l  (Rg-89-A) 
with RP-1. T e s t  numbers, durations,  and da tes  are as follows: 

TEST NO. DURATION (SEC) DATE TEST NO. DURATION (SEC) DATE 

1/17/63 P1-370 10.0 4/24/63 P1-381 139.2 

1/23/63 P1-371 75.0 5/8/63 P1-382 146.2 

1/29/63 P1-372 40.0 5/17/63 P1-383 39.2 

2 19/63 P1-373 8.5 5/21/63 P1-384 120.02 

2/15/63 PI-374 40.0 5/23/63 PI-385 150.0 

2/18/63 P1-375 150.0 6/10/63 P1-386 150.03 

2/28/63 P1-376 5.0 6/14/63 P1-387 150.0 

3/1/63 P1-377 5.0 6/17/63 P1-388 150.0 

312 163 P1-378 5.0 6/19/63 P1-389 150.0 

3/5/63 P1-379 4.0 6/24/63 PI-390 35.0 

4/18/63 P1-380 29.9 6/24/63 P1-391 35.0 

e .  RLlO Engine Tests 

During t h i s  period, t e s t i n g  continued on the  RLlOA-1 l i qu id  

This 
hydrogen rocket engine. 
an RLlOA-3 engine w a s  i n s t a l l e d  i n  the  Liquid Hydrogen T e s t  Stand. 
engine i s  of the  S-IV engine configuration. 

I n  March, following removal of the  RL10A-1 engine, 

The following t ab le  summarizes the  capt ive f i r i n g s  conducted a t  t he  
Liquid Hydrogen T e s t  Fac i l i t y .  NOTE: The le t ters  H, HH, CR, and C following 
the test number ind ica te  the type test t h a t  w a s  performed, i.e., H,  ho t  f i r i n g ,  
HH, hel iumheater ;  CR, propellant r ec i r cu la t ing  pump t e s t ;  C ,  cold flow. 

2 



Subject: Test  Divison's H i s to r i ca l  Report, August 23, 1963 
January 1-June 30, 1963 

DATE TEST NO. DURATION (SEC) DATE TEST NO. DURATION (SEC) 

RLlOA-1 --__ 5/10/63 056-HH 42.6 

1/11/63 037 -H 90 5/10/63 057-HH 410.0 

1/18/63 038-C 3.5 5/17/63 058-HH 71.7 

1/30/63 039-C 4.0 5/18/63 ' 059-HH 1.7 

2/1/63 040 -H 174 . 0 5/18/63 060-HH 21.0 

2/6/63 04 1 -C 4.0 5/24/63 061-CR N/A 

2/8/63 042 -H 20 .o 5/29/63 062-HH 480 . 0 

2/14/63 043-H 40.0 5/29/63 063-HH 480 . 0 

2/19/63 044-C 4.0 6/6/63 064 -HH 0.61 

RL 1OA-3 6 /6 /63 065 -HH 28.0 

3/21/63 045-C 3.0 6/7/63 066 -HH 84.4 

3/22/63 046-C 3.0 6 /7 /63 067 -HH 470.0 

3/22/63 047 -H 40.0 6/15/63 068-H 1.9 

3/27/63 048-H 176.0 6/15/63 069-H 17 -75 

3/29/63 049-H 0.5 6/15/63 070-H 5.2 

3/29/63 050-H 40.0 6/2 1/63 07 1-CR 0.0 

4/17/63 051-H 151.1 6/21/63 072-CR 2 10.0 

4/18/63 052-H 56.84 6/21/63 073-CR 0.0 

4/23/63 053-H 183.3 6/21/63 074-CR 0.0 

4/26/63 054-H 166.9 6/28/63 075-HH 31.0 

5/8/63 055 -HH 0.0 6/28/63 076-HH 316.0 

3 



Subject: Test Division's H i s to r i ca l  Report, 
January 1-June 30, 1963 

August 23, 1963 

f .  S - I  Dynamic Test Stand 

Testing began on the  SA-D5, January 8, 1963, with the  booster ,  
instrument uni t ,  payload adapter,  and payload assembled i n  the  Dynamic Test 
Stand. 

The SA-D5 vehicle was removed from the test stand the  week of March 18, 
1963, and preparations began fo r  shipment of t he  booster t o  the Cape f o r  use 
i n  the "wet" test. The S-I-5D, aboard the  barge PROMISE, departed MSFC on . 
Apri l  5 ,  1963, f o r  the  Cape. 

Testing began on the upper s tage (S-IV-5D), the instrument u n i t ,  and the 
payload on May 4, 1963. 

On May 17, 1963, the Jup i t e r  nose cone was removed from the S-IV-5D and 
the  Apollo and associated u n i t s  (service module, support 'module, and escape 
system) were in s t a l l ed .  Testing began May 23, 1963. 

I 

During the last two weeks of June 1963, the s i x  RLlO engines for  the 
S-IV-5D stage were received and in s t a l l ed .  Testing w i l l  continue.. 

g. Sound Suppression Propram 

Testing i n  the  model sound suppression program has continued, 
using d i f f e ren t  t h rus t  model engines of the  E-1 and F-1 configurat ions,  and 
various arrangements of the  model sound suppression hardware i n  an e f f o r t  t o  
develop be t te r  and more economical methods of reducing the sound generated 
by large booster engines. 

Based on the successful model sound suppression program ( i n  which a 
sound reduction of 15 decibels  or more has been obtained) and i t s  s impl ic i ty  
of operation, i t  w a s  decided t o  bui ld  a prototype suppressor f o r  a 188,000- 
pound rocket engine, the  H-1. This prototype suppressor, i t s e l f ,  represents  
a model for  the much la rger  power p lan ts  of the  Advanced Saturn and Nova-type 
vehicles.  

The o l d  Jup i t e r  "Hop" Stand was se lec ted  f o r  the  t e s t  si te.  On A p r i l  3, 
1963, the f i r s t  of six t e s t s  w a s  conducted on a dry def lec tor  coated with con- 
c r e t e  t o  determine the basel ine fo r  the sound suppression study. The tests 
were completed, and the  dry def lec tor  was removed on Apr i l  26 and 27 ,  1963. 

The f i r s t  f i r i n g  (SS-07) on the  sound suppressor w a s  conducted on 
June 17 ,  1963, fo r  a duration of 4 seconds, with no major damage t o  the  
hardware. 
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The second tes t  (SS-08) w a s  conducted on June 21, 1963 f o r  a 11- 
Test second duratiorj. No major damage t o  the hardware w a s  incurred. 

SS-08 concluded the  tests t h a t  w e r e  conducted during t h i s  period. A l l  
ind ica t ions  are t h a t  the  sound suppressor has  m e t  a l l  tes t  objectives.  
Testing w i l l  continue. 

h. F a c i l i t i e s  

1. Saturn S t a t i c  T e s t  Fac i l i t y  (S-&)- The concrete pouring 
The steel e rec t ion  equipment has  been put i n  place, the i s  95% complete. 

de f l ec to r  support framework has begun, and the technical  systems contractor  
has s t a r t e d  cable work. 

2. Modification, West Side S t a t i c  T e s t  Tower - The West s ide  
of the  S t a t i c  Test  Tower i s  being converted t o  an F-1 engine test  stand. 
The br ick  and mortar work is  complete. 
expected t o  be l e t  i n  August 1963. 

The technical  systems cont rac t  i s  

3. F-1 T e s t  Stand - Concrete i s  being placed above grade on 
the concrete towers and below grade on the terminal building. 

4. Expansion of Blockhouse/J-2/S-IVB F a c i l i t y  - The construction 
of the  blockhouse i s  proceeding on schedule. 
BOD of October 1, 1963, fo r  port ions of the addition. The 100% drawings 
f o r  the  J-2/S-IVB f a c i l i t y  were received on June 12, 1963. 

A request has been made f o r  

5. Components T e s t  Fac i l i t v  - The 90% design review is  
scheduled t o  be held i n  Ju ly  fo r  the brick and mortar portion. The 30% 
design review f o r  the technical  systems is scheduled f o r  the  f i r s t  week 
i n  Ju ly  1963. 

6. 
preparations and has  s t a r t e d  excavation f o r  the  tower base. Completion i s  
scheduled f o r  November 1963. 

F-1 Turbopump F a c i l i t y  - The contractor  is  completing s i te  

7. Instrument Laboratorv - Work began on June 19, 1963. 
Completion i s  scheduled fo r  June 1964. 

8 .  Advanced Saturn Dvnamic T e s t  F a c i l i t y  - S i t e  preparation 
has been completed. Concrete is  now being poured f o r  the bases. 

9. Second Addition t o  Engineerinn Building - Cleaning and 
some basic grade work a re  complete. 
the Engineering Building reported i n  t h e  previous report . )  

(This building w i l l  be connected t o  
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i. Transportation 

August 23 ,  1963 

1. Barge PALAEMON - I n  January 1963, the  barge PALAEMON with 
the  SA-5 "mock-up" aboard, enroute t o  Michoud, became ice-bound f o r  t h ree  
weeks near Paducah, Kentucky. The barge arr ived i n  New Orleans on March 9, 
1963. After docking i n  New Orleans f o r  a sho r t  s t ay ,  the PALAEMON departed 
f o r  the  Cape t o  bring the  S-I-5D back t o  MSFC. (The S-I-5D w a s  transported 
t o  the  Cape e a r l i e r  aboard the  PROMISE, t o  be used f o r  w e t  tes t . )  
PALAEMON is  scheduled t o  a r r i v e  a t  MSFC on J u l y  14, 1963, with the  %- 1-50. 

The 

2 .  Barge PROMISE - The barge PROMISE s a i l e d  f o r  AMR on January 
20, 1963, with the SA-4 (booster) ,  S-IV (dummy Stage), S-VD (payload), and 
the water tank (ba l l a s t  tank). The barge a r r ived  a t  AMR on February 2,  1963. 
The PROMISE returned t o  MSFC, and on A p r i l  5,  1963, departed f o r  AMR with the 
S-I-5D. The barge a r r ived  a t  AMR, Apri l  16, 1963. The barge w a s  drydocked 
a t  New Orleans on Apri l  21, 1963, f o r  annual maintenance, and returned t o  
MSFC on May 15, 1963, t o  await shipment of the  SA-5. 

j .  Ground Support Equipment 

1. Umbilical Tower Swing Arms  f o r  SA-5 - After  numerous f a i l u r e s  
with the  DAC-designed quick-disconnect housing f o r  the  SA-5 swing arms and 
the  successful t e s t i n g  of the  LOC design, i t  w a s  decided t o  use the  LOC 
design i n  the SA-5 launch and fu tu re  Block I1 vehicles.  

2 .  Holddown Arms (Block 11>, VLF-37 - Testing of the  f i r s t  
se t  (8) of Block I1 holddown arms w a s  completed January 15, 1963, and 
were shipped t o  LOC on January 17, 1963. 

The tes t  program w a s  approximately 75% complete on the  second se t  (8) 
of Block I1 holddown arms when cracks were discovered forward of the  l i f t i n g  
lug on the  upper pa r t  of the  a r m  cas t ing .  Hayes In t e rna t iona l  Corporation 
w a s  given a cont rac t  t o  repair  the  arms. 
examined by L E ,  and no cracks were found.) I n  June 1963, a f t e r  r e p a i r s  
were made, the t e s t  program w a s  r e - s t a r t ed  on the  last four arms, when one 
of the pivot pins f o r  the  upper a r m  linkage broke during assembly. 
material w a s  analyzed, and recommendations were made t o  use a s t ronger  type 
of metal f o r  the  pins. LOC i s  ordering replacement pins  f o r  a l l  the  hold- 
down arms. 

(The f i r s t  s e t  of arms w a s  

The 

3.  Short Cable Masts (SA-4) - Acceptance t e s t i n g  of these  
masts was completed and the masts were shipped t o  LOC on January 14, 1963. 
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4. Fuel and Lox F i l l  Mast (Block 11) - Acceptance t e s t i n g  
of these masts w a s  completed and the masts were shipped t o  LOC on 
February 5, 1963. 

5. Propellant Retractable Coupling f o r  Liquid HvdroPen (Saturn V 
Propram)- This is  a prototype design u t i l i z i n g  the ball-socket coupling 
pr inc ip le  of the Saturn I lox and f u e l  masts, but mounted horizontal ly  
instead of a t  an angle. 
were encountered. 

Ten tests were conducted and no leakage problems 

Karl L. Heimburg 1 
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ADMINISTRATION 6 SUPPORT OFFICE 



CHAPTER I: ADMINISTRATION & SUPPORT OFFICE 

General 

On May 16, 1963, the Director, MSFC, approved a reorganization of 

Michoud Operations. The primary change jn organization was the establish- 

ment of a separate P&C Office at Michoud. Incident to this reorganization, 

five Contract Administration employees were transferred to the new P&C 

Office, effective June 24, 1963, the personnel authorization for Michoud 

was accordingly reduced by five to a new total of 232, the present ceiling. 

The current organization chart for Michoud Operations is shown in Attach- 

ment No. & 

The reorganization changed the name of the Administration and Support 

Office to "Administration Office" and support services fuilctions were 

transferred to the new Support Operations Office. The Administration 

Office will administer the Safety, Personnel, Security, Management Analysis, 

and Administrative Services programs. In addition, it will concentrate 

on such functions as management studies, policies and procedures, organiza- 

tional relationship and analysis, and manpower studies. 

Per sonne 1 

The following is a breakdown of personnel at Michoud Operations on 

June 30, 1963: 



During this reporting period 13 Michoud Operations Notices and 22 

Michoud Operations Instructions were published. 

Ad Hoc Committees, chaired by NASA Administration Office personnel 

currently in progress. 

Reproduction 

Authorization for establishment of a field printing plant at Michoud 

Operations was received from JCP by letter to the General Manager, Michoud 

Operations dated May 15, 1963. Subject: Authorization No. 21674. The 

Manager of the Support Operations Office was subsequently designated Print- 

ing Control Officer for the Michoud Operations Field Printing Plant. 

Administrative Services 

i 

A files survey was conducted in March of 1963 leading to the establish- 

ment of central administrative files and central technical document files. 

Conversion of  files from individual offices is well under way, and the 

and composed of representatives from each of the prime contractors, were 

appointed to study particular problems in the fields of communications 

and administrative and office supplies. This method proved to be success- 

ful in handling controversial problem areas, and resulted in joint 

development and agreement on operating procedures and specific delineation 

of responsibilities under the several contracts with prime contractors. 

Follow-up action to ensure full implementation of these procedures is 

program has been further aided by the publication of procedures and the 

siiccessfiil completion of a 9-hour records administration class by 211 

Michoud Operations personnel concerned with files. 

2 
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Safety 

The safety function was assigned to Administration & Support Office 

April 1, 1963. 

Definite improvements have been made in automobile parking and 

traffic safety conditions. Additional land has been cleared and improved 

for safe accommodation of private vehicles. Plant guards (commissioned 

by the City of New Orleans) are now controlling and directing traffic 

which has greatly reduced potential accident hazards. 

Security 

Plans were made and preliminary security measures were taken to pre- 

pare for the installation of a cryptographic facility at Michoud Operations. 

Assistance was rendered to Mississippi Test Operations by issuing 

NASA Identification Cards, MSFC identification badges and vehicle registra- 

tion decals to Mississippi Test Operations personnel. 

A classified custodian training program for NASA personnel was 

placed into effect. In addition, a procedure was established whereby all 

new employees would receive a security briefing at the time of their 

initial processing. 

Transportation 

On April 18; 1963, a barge 235 feet long by 40 feet wide was received 

for use by The Boeing Company for transportation of Y-rings and other 

stage components between Michoud and Huntsville. 

3 
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QUALITY ASSURANCE AND RELIABILITY OFFICE 



CHAPTER I1 - QUALITY ASSURANCE 

The Quality Assurance organization has increased its complement of 

personnel from 53, as of December 31, 1962, to the present 114 on board 

as of June 30, 1963. This increase is credited to the expanding demands 

generated from the rapid pace set by the Michoud contractors in perform- 

ance of their contractual requirements. 

To assure contractor conformance to the contractual requirements 

and for coordinating, implementing and correlating changes to these re- 

quirements an organizational change was incorporated to include an office 

for reliability. 

To extend the utilization and availability of Quality Assurance 

personnel, the operational functions of the Reliability Office were 

defined in such a manner that various specialists from the Quality Engi- 

neering and Product Control Engineering Offices assisted effectively in 

establishing this office. By coordination and close cooperation between 

other Michoud elements, the Reliability Office has been effective in 

monitoring the contractors reliability programs. The initial function 

of this office encompassed the implementation of the MSFC acceptable 

math model in other programs, in addition to the Chrysler Corporation 

Space Division program. 

One of the many important tasks accomplished during the past six 

months was to assure that the contractors were procuring articles that 

conform to the specification limits, applicable drawings and revisions, 

assigned quality requirements and the latest released MSFC documentation 
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relative to the fabrication and assembly of the vehicles S-1 and S-1C. 

To accomplish this important function, detailed reviews and evalua- 

tions of the contractor's procurement documents were continuously in 

effect. 

acquaint them with NASA publications, interpretations and quality require- 

ments. 

have indicated an increase in quality with less rejects noted. 

Surveys were conducted at the many subcontractor's plants to 

These surveys have proved fruitful as articles received in-house 

Quality Assurance personnel have reviewed, evaluated, and assisted 

the contractors in implementing, revising, and when necessary up-dating 

their training programs and schooling for qualifying their personnel in 

special processes. 

Problems of critical nature have been encountered that are relative 

to the fabrication of the vehicles and their ultimate performance in the 

final systems test and checkout area. 

In the manufacturing of tubing flares by Chrysler Corporation Space 

Division, it was found that an eAcessive percentage of production flares 

could not meet the required (MSFC-testing standard MC-146) specification. 

Extensive statistical calculations were performed to determine the ability 

of Chrysler Corporation Space Division to conform to this standard, but 

the resulting tube flare samples submitted did not pass. 

ances were relaxed to allow Chrysler to continue tube assembly production 

and as of this date, no problems have been encountered. 

Certain toler- 

A prnhlerr? has recently developed in an area where the cmtraetors 

are procuring items to advance documentation. The use of advanced drawings 

5 
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and Engineering Change Proposals for procurement and manufacturing action 

was authorized on the basis of a letter from the Saturn Systems Office. 

Chrysler Corporation Space Division has released Engineering Change Pro- 

posals against: these drawings prior to receiving approval of the Engineer- 

ing Change Proposals, and in many cases, the proposals have been rejected. 

This has caused extensive reviewing and detail checking by Quality 

Assurance as Chrysler Corporation Space Division continues fabricating 

and processing the material pending MSFC approval or disapproval of the 

Engineering Change Proposals. 

Quality Assurance personnel have participated in the inspection and 

test operations performed by the Michoud contractors during receiving 

inspection, sub-assembly, assembly, component testing and engine check- 

out. This participation has served two main purposes; (1) To assure 

that items produced are of acceptable quality level and (2) to assist 

the contractors in maintaining an acceptable quality level and schedule. 

The recently completed Quality Assurance Operations Procedures are 

in effect throughout all assigned areas in-house and have been found to 

be adequate and satisfactory. 

6 
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CHAPTER 111: CONTRACT AND FINANCIAL MANAGEMENT 

Contract Administration Office 

Contract Branch 

Mason-Rust Support Services Contractor 

Modifications Nos. 17 through 23 to Contract NAS8-4004 covered incre- 

mental funding. Modification No. 24 issued and provided for the periodic 

substitution of wage determinations as issued by the Secretary of Labor, 

and also included in the definition of Michoud Facility that portion of 

the Army/Michoud Storage Area as set forth in the Use Agreement executed 

by the Department of the Army and NASA. 

Modification Nos. 25 and 26 covered incremental funding. On March 5, 

1963, Modification No. 27 was issued adding the responsibility for operating 

a general supply service in support of the Slidell Computer Office to 

Mason-Rust's other supply responsibilities. 

the Small Business Sub-contracting Clause and added a Contractor and Sub- 

contractor Cost or Pricing Data Clause to the General Provisions. 

This modification also revised 

Modification Nos. 28, 29, 30, 31, 32, 33, 34, 35, 36, 38 and 39 

covered incremental funding. Modification No. 37 increased the estimated 

cost of the contract by $993,149 exclusive of fee. 

issued June 25, 1963, extended the construction and management services 

being furnished under Appendix"P" through December 31, 1963. This modifi- 

cation increased the estimated cost of the contract by $130,500 including 

fee. All other functions of Contract NAS8-4004 expired as of midnight 

June 30, 1963. 

Modification No. 40, 
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The estimated cost of Contract NAS8-4004 is $17,444,348 including 

a fixed fee of $352,235. 

projects to Appendix "J" - no funds involved. 
and 44, issued June 25 and June 28, respectively, covered reprogramming 

of funds and incremental funding. 

Modification Nos. 41 and 42 deleted and added 

Modification Nos. 43 

The Mason-Rust Facility Contract NAS8-4019(F) was awarded on July 18, 

1962,and funded for $474,855. To date, 13 modifications to the contract 

have been issued, adding or deleting various quantities and types of 

equipment to Schedule "A" of the contract. 

funded for a total value of $668,683. 

acquired as Government Fu?!nished Equipment through Government Reserve. 

Chrysler Corporation Space Division - S-I Stage Contractor 

The contract is currently 

In addition, $786,842 has been 

Contract NAS8-4016, which was awarded July 27, 1962, continued in 

effect. Principal modifications to the contract during this reporting 

period incorporated a Reliability Program for the Saturn I, S-I Stage, 

increased the estimated cost of plant modifications to $5,006,270 added 

an Aeroballistics Program, and incorporated 301 Documentation Change 

Directives. 

Negotiations are presently in progress to change the contract to de- 

lete 12 S-I stages and add 12 S-IB stages. 

Facilities Contract NAS8-5602(F) was fully funded in the amount of 

$7,139,819. In addition to this amount, Chrysler has received as Government 

Furnished Equipment from Covermerit Industrial Reserves, equipment estimated 

at $4,255,423. 
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The Boeing Company - S-IC Stage Contractor 
The Boeing-Company was awarded supply Contract NAS8-5608 on January 1, 

1963,for the furnishing of 10 Saturn S-IC Stage Boosters. 

cost of this contract was $418,820,967. 

conducted on 17 changes and a revised program schedule. 

porting period, the contract has been funded for a total of $66,022,765. 

Nineteen modifications have been issued covering incremental funding and 

substitutions in various parts of the work statement. 

The estimated 

Negotiations are presently being 

Through this re- 

Facilities Contract NAS8-5606(F) has been funded in the amount of 

$7,779,471. 

received by Boeing through May 30, 1963 at an estimated cost of $3,151,938. 

This amount does not include Government Furnished Equipment 

Property Branch 

During this reporting period a survey was made of the real and 

installed property at Michoud Operations and the Slidell Computer Office 

and records established in accordance with NASA Real Property Procedures. 

The Property Disposal Review Board was established, and disposal action 

amounting to $2,797,504 was accomplished during this period. 

amount, $2,136,225 was the value of the foundry equipment disposed of in 

order to utilize the Foundry Building. 

Of this 

Financial Management Office 

Depository for Cash Receipts 

A bank account was established by the Treasury Department at the 

Michoud Branch of the National Bank of Commerce for the purpose of deposit- 

ing cash received by the Cashier. 
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Certification of Vouchers to the Regional Disbursing Officer 

During the period, arrangements were made to send vouchers directly 

to the Regional Disbursing Officer in Birmingham, Alabama. 

Certification of Funds 

Authority to certify funds was implemented in January of 1963 for 

all procurement requests preceding issuance of contract modifications. 

Certification of Vouchers on Construction Contracts 

Contracts for construction at the Michoud complex were transferred 

from MSFC to Michoud, and certification of vouchers on construction 

contracts was inaugurated. 

Packaging, Crating, and Handling Costs 

A procedure was established for recording, controlling, and paying 

the packaging, crating, and handling costs on Government surplus property 

and industrial reserve equipment that is requisitioned for use in the 

Michoud plant. 

Surveys of Construction Contractors' Operations 

An extensive review was performed of the operations of contractors 

doing construction at the Michoud plant. The review included examination 

of payrolls, on-site observations, and personal interviews with employees 

to determine compliance with the Davis-Bacon Act, the Copeland Act, and 

the Eight-Hour Law. 

Surveys of Contractors' Systems and Procedures 

Surveys and analyses of contractors' systems and procediures were 

performed as follows: 

a. Boeing: Reporting and Budgets Group; Material and Property 
10 



Accounting; Direct Material Analysis; Financial Syst,ems and Procedures; 

Direct Labor Analysis; and Indirect Cost Controls. 

b. Chrysler: Accounts Payable; Material Change Control Section; 

Material Stores Section; Personnel Education and Development Branch; 

Material Preservation and Packaging Section; Personnel Compensation and 

Organization Branch; and Personnel Employment Placement and Recruitment 

Branch. 

c. Mason-Rust: The operations of Pickett Food Services, Inc, 

the cafeteria sub-contractor, were reviewed in considerable detail in 

connection with the establishment of the price structure for food sales. 

During the half year ending June 30, 1963, the food service operation 

recovered initial losses and began realizing profits in March. In-accord- 

ance with the concessionaire's contract, food prices were reduced for 

the period starting July 1, 1963, based on a forecast of profits during 

the next year. 

11 
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CHAPTER I V :  PROJECT MANAGEMENT 

Scheduling and Resources Of f i ce  

Sa turn  I / I B ,  S-I/IB Program 

The Chrysler  Corporat ion Space Divis ion Contract  NAS8-4016 w a s  

modified and increased  i n  va lue  during t h i s  r e p o r t  per iod  i n  the  amount 

of $6,427,512. 

t o  $225,888,793. 

This  increased the  t o t a l  c o n t r a c t  va lue  from $219,451,499 

F i s c a l  year  1963 funding is  as follows: 

Contract  NAS8-4016 - Tota l  of $65,128,824 which inc ludes  

$5,006,270 C of F f o r  P lan t  Modification and $185,160 C of F f o r  Design 

of F a c i l i t y  Modif icat ion.  

Contract  NAS8-5602(F) - Tota l  c o n t r a c t  va lue  of $7,139,819. 

A f i s c a l  year  1964 Sa turn  I / I B ,  S - I / I B  Program w a s  prepared during 

t h i s  r e p o r t  per iod .  

w i l l  be requi red  during t h i s  f i s c a l  year f o r  Contract  NAS8-4016. 

a l s o  es t imated  t h a t  an a d d i t i o n a l  requirement of $3,279,631 f o r  f a c i l i t y  

equipment f o r  Contract  NAS8-5602(F) w i l l  be r equ i r ed .  

Sa tu rn  V,  S-IC Propram 

It i s  es t imated  tha t  approximately $115,000,000 

It i s  

The Boeing Company d e f i n i t i v e  (long term) Contract  NAS8-5608 w a s  

e f f e c t i v e  January 1, 1963 a t  an i n i t i a l  va lue  of $418,820,967 ( including 

$13,345,060 C of F) f o r  supp l i e s  and serv ices .  

Cont rac t  NAS8-5608 was subsequently modified and increased t o  a va lue  

of $419,568,451. 

of Systems Support and $207,750 f o r  increased e f f o r t  i n  the Q u a l i t y  A s s u r -  

The increased va lue  provided $539,734 f o r  increased  e f f o r t  

ance Program. 
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Contrac t  NAS8-5608 w a s  modif ied on May 3, 1963. The major  impact 

of t h i s  m o d i f i c a t i o n  a f f e c t e d  I t e m  I of t h e  c o n t r a c t  by reducing  t h e  de-  

l i v e r a b l e  s t a g e s  t o  one S-IC-F Systems Checkout S t a g e  and n i n e  s-IC F l i g h t  

S t a g e s .  Stage d e l i v e r y  schedule  of t h e  f i r s t  i t e m  (S-IC-F) was de layed  

11 months and t h e  l a s t  i t e m  (S-IC-10) s i x  months. T h i s  p a r t i c u l a r  p r o -  

gram i s  commonly r e f e r r e d  t o  a s  P lan  V .  

The Boeing Company Cont rac t  NAS8-5606(F) f o r  f a c i l i t i e s  equipment 

t o  suppor t  t h e  S-IC program was extended through June 30, 1963,and i n -  

creased by  $43,100 t o  a r e v i s e d  c o n t r a c t  t o t a l  of $7,779,471. 

F i s c a l  y e a r  1963 funding i s  as fo l lows:  

Cont rac t  NAS8-5608 - T o t a l  of $68,317,765 which i n c l u d e s  

$10,281,440 C of F .  

Cont rac t  NAS8-5606(F) - T o t a l  c o n t r a c t  v a l u e  of $7,779,471. 

A f i s c a l  y e a r  1964 S a t u r n  V ,  S-IC Program was prepared d u r i n g  t h i s  

It i s  e s t i m a t e d  t h a t  approximately $171,600,000 w i l l  be  

It i s  a l s o  e s t i m a t e d  t h a t  $12,201,000 

r e p o r t  per iod .  

r e q u i r e d  f o r  C o n t r a c t  NAS8-5608. 

f o r  a d d i t i o n a l  f a c i l i t y  equipment f o r  C o n t r a c t  NAS8-5606(F) w i l l  be  

r e q u i r e d .  

Support  Serv ices  

On January 8 ,  1963, Telecomputing S e r v i c e s ,  I n c  and NASA e n t e r e d  

i n t o  Cont rac t  NAS8-5614 w i t h  a c o n t r a c t  v a l u e  of $478,683 f o r  o p e r a t i o n  

of t h e  Michoud Computer O f f i c e  a t  S l i d e l l ,  L a .  Per iod  of .per formance  

was one year .  T h i s  c o n t r a c t  was subsequent ly  i n c r e a s e d  i n  v a l u e  by 

$56,035 (providing e n g i n e e r i n g  and t e c h n i c a l  services t o  m a i n t a i n  ana log  

computer a t  Michoud Opera t ions)  t o  a c o n t r a c t  v a l u e  of $534,718. F i s c a l  

y e a r  1963 funding o f  t h i s  c o n t r a c t  w a s  $290,000. 
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Pert - 
Chrysler Corporation Space Division/MSFC PERT Implementation Team 

activities continued during this reporting period. 

PERT networks on vehicles S-1-8, S-1-10 and S-1-111 and is reporting bi- 

weekly on these networks. 

reporting was also implemented. A Milestone (composite) network of the 

20 vehicle program, including tooling, manufacturing area, testing and 

transportation constraints was implemented and bi-weekly reporting com- 

menced June 14, 1963. This PERT network is a significant step in s-I 

PERT Implementation, in that we now have total program status. A CCSD 

Reliability Program PERT network was implemented and bi-weekly reporting 

commenced on June 20, 1963. The S-IWork Breakdown Structure and CCSD 

Subdivision of Work Definitions for S-I were finalized during this report 

period. The major remaining PERT activity to be implemented is the design 

and engineering effort associated with the S-IB program. This will be 

accomplished on completion of successful contract negotiations of the S-IB 

effort. The CCSD PERT effort is on schedule and the resulting data is 

providing management with current and future schedule condition. 

CCSD implemented 

A CCSD Plant Modification Network and bi-weekly 

The Boeing Company/MSFC PERT Implementation Team was established 

during this reporting period. A S-IC Work Breakdown Structure for PERT 

and Financial Reporting was finalized on March 19, 1963. Boeing PERT 

networks and bi-weekly reporting has been implemented for Stage Structures, 

Propulsion, Electrical, Flight Control, Instrumentation, Stage Assembly, 

14 



Transportation, Stage Test and Facilities. 

ar.e in preparation and are scheduled to be implemented by mid - July 1963. 
PERT Networks on GSE and MSE 

Quarterly Reviews 

Two Quarterly Reviews were held among Chrysler Corporation Space 

Division and the Michoud/MSFC Divisions. 

Orleans. 

at New Orleans and one at Huntsville. 

Transfer of Program Authority and Fund Certification 

Both reviews were held at New 

Two Quarterly Reviews were held with The Boeing Company, one 

At the beginning of the third quarter of FY 63, MSFC delegated 

authority to Michoud Operations f o p  initiation of programming documents 

using program authority and fund certification as issued to Michoud by 

the Financial Management Office of Marshall. This action provides ex- 

peditious initiation of contractual actions, inasmuch as the Marshall 

Procurement and Contracting Division was simultaneously established at 

Michoud . 

I 

Facilities and Equipment Office 

During this period NASA, through Mason-Rust, under Contract NAS8-4004, 

completed a total of eleven construction contracts valued at $4,657,126. 

Following is a list of these completed projects: 

Truss modification, Phase I, value $167,148, was completed in 

February. 

Shipping and Receiving Docks,  value $266,726, completed in February, 

Vertical Assembly and Hydrostatic Test Facility, Phase I, value 

$1,525,000, completed in April. 

15 



Modification to Plant Facilities, value $214,880, completed in 

February. 

Lighting aid Power Distribution, value $835,747, completed in May. 

New Roof Manufacturing Building, value $763,969, completed in March. 

Cooling water, Phase 11, value $201,842. 

Cooling water, Phase 111, value $157,709, both completed in April. 

Installation of East Door, value $25,990, completed in February. 

Computer Facility, Phase 11, value $219,488, completed in March. 

Dehumidification, Manufacturing Plant, value $298,627, completed 

in April. 

S-I Project Office 

The S-I Project Office continued to monitor, assist and coordinate 

technical matters with CCSD, NASA-Michoud and MSFC. Plant activation 

effort continued on a parallel effort with manufacturing and assembly 

operations. The latter part of April 1963, CCSD began clustering operations 

for the first Chrysler built Saturn booster (S-1-8). The clustering con- 

sisted of the tail section assembly, nine propellant tanks and the spider 

beam assembly. During the period, the first set (eight) of H-1  Rocketdyne 

engines were received at Michoud for installation on S-1-8. 

. .  

S-IC Project Office 

The S-IC production buildup is continuing. The\ 40-foot boring mill 

has already been used to fabricate the first five Y-rings, a 2-ton 

structural segment of stage tankage. Plant construction and modification 

16 



are proceeding on schedule. 

should be activated. Tooling is now being procured. 

By early 1964,  the S-IC portion of the plant 

The major construction effort is the Vertical Assembly Building. 

This structure, over 200 feet high, will, when finished this year, be 

used to assemble and hydrostatically test S-IC stages. 

In the area of technical review of procurement action, approximately 

$7,700,000 in facilities equipment was reviewed and approved by this 

office. An additional $22,200,000 in flight hardware procurement has 

been reviewed and approved. 

Vehicle Systems Engineering Office 

The transfer of documentation from the Marshall Space Flight Center 

was completed March of 1963 for Stages SA-8 and SA-10. This documentation 

is now being aiutained by Chrysler for those stages as well as for 

Stages SA-111 and Subsequent; and changes are being implemented for the 

S-IB Stages as required. The documentation release status since imple- 

mentation of the program was 49,352 items; of this total 23,896 were 

released during this reporting period. 

The Boeing Company started preparing and releasing documentation, 

the results of their releases are 2,757 documents. Virtually all of these 

documents were of the structual design area. As of this date the 

structual release is approximately 75 percent completed and should be 

finalized within the next reporting period. 

17 
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CHAPTER V: COMPUTER OFFICE 

Four PACE 231-8 Analog Computers were procured and installed at the 

Computer Office in March 1963. These computers are available for use by 

NASA and all contractors. Scheduling and technical supervision of the 

computer operations is a NASA responsibility. Maintenance of the com- 

puters is a function of TSI under Contract NAS8-5614. The Chrysler 

Corporation Space Division initiated action to procure an additional PACE 

231-R analog computer for installation at the Michoud plant. It is 

planned that this computer be transferred to NASA property accounts after 

installation and checkout. 

the analog complex at the Computer Office. 

ment to date are Boeing, Chrysler and Computation Division, MSFC. 

This computer will be considered as part of 

Users of the analog equip- 

A card transceiver (slow speed) data transmission system was in- 

stalled in June 1963 to provide NASA and contractors at Michoud Operations 

transmission capability among Slidell, Michoud, Baronne Building and 

Claiborne Towers (New Orleans), Seattle, Detroit, Huntsville and Mississippi 

Test Operations. Action has been initiated to select and install a high- 

speed (15,000 characters per second transmission rate) data transmission 

system between the Computer Office at Slidell and the Baronne Building, 

New.Orleans. This system will relieve the problem of transporting data 

between New Orleans and Slidell by automobile and will provide fast access 

to computers. The system will also provide printing, card punching and 

data editing capability at the Baronne Building site. This data trans- 

mission equipment is scheduled to be installed in October, 1963. 
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MISSISSIPPI TEST OPERATIONS - HISTORICAL REPORT 

January 1 - June 30, 1963 

The National Aeronautics and Space Administration (NASA) is 

es t ab l i sh ing  the  Mississippi Test Operations (MTO) i n  Hancock County, 

Miss i ss ippi  , . as a cent ra l ized  f a c i l i t y  f o r  s ta t ic  t e s t i n g  the  huge 

rocket s tages  and engines required to launch Apollo lunar vehic les .  

Rocket s tages  assembled a t  the  Michoud Operations i n  New Orleans, 

Louisiana, and development and production f a c i l i t i e s  i n  Seal Beach, 

Ca l i fo rn ia ,  w i l l  be s ta t ic  f i r e d  a t  MTO before being shipped t o  the  

A t l a n t i c  Mfssile Range (AMJl) for  launching. A t  t he  beginning of t h i s  

r e p o r t  period NASA's plans  included test f a c i l i t i e s  fo r  the S-I s tage  

of Saturn I, the S-IC and S- I1  stages of Saturn V, and the F-1 engine 

of the  S-IC stage.  

MTO, which is a p a r t  of the Marshall Space F l ight  Center (MSFC), 

is located about 40 miles northeast  of New Orleans and cons i s t s  of a 

25-square-mile fee  area and a 200-square-mile buffer area. A l l  t e s t i n g  

and support ac t iv i t ies  w i l l  be done i n  the  f ee  area and, with the excep- 

t i o n  of f i r e  department personnel, no one w i l l  l i v e  in t h i s  area. 

w i l l  be permitted t o  work, but no t  to live, i n  t he  surrounding buf fer  area. 

The buffer  area w i l l  provide a safety zone f o r  d i s s ipa t ing  the  loud, low- 

frequency sound waves coming from t h e  test  s i te .  

1 

People 

1. For a descr ip t ion  of t h e  fee and buf fer  areas, see MSFC His to r i ca l  
Office,  H i s to r i ca l  Origins of the  Mississ ippi  T e s t  F a c i l i t y ,  contained i n  
Volume I1 of the  History of t h e  George C. Marshall Space F l igh t  Center, 
Ju ly  1 - December 31, 1962 (MHM-6). 
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Initial development, from selection of the site in October 1961 

through December 1962, included land acquisition, planning for site 

preparation, and design studies. MSFC selected the architect-engineering 

firm of Sverdrup and Parcel and Associates of St. Louis, Missouri, to 

provide design criteria and master planning. 

Engineers, Mobile District, under MSFC direction, will make all detailed 

The U. S. Army-Corps of 

designs of facilities except for technical systems. 

MSFC'S architect-engineering (A-E) contract with Sverdrup and Parcel 

was modified early in this report period to provide for additional concep- 

tual/feasibility studies, development of revised site plans, expansion of 

support facilities criteria, and completion of criteria for the S-IC and 

S-I1 test facilities. 
2 

In June 1963 MSFC officially designated the Mississippi site as 

Mississippi Test Operations rather than Mississippi Test Facility (MTF), 

the name by which it had been known pending selection of the official 

title. 
3 

Management and Administration 

MTO became active during early 1963 under Captain William C. Fortune, 

USN, as project manager. MSFC assigned technical and clerical personnel 

to temporary headquarters at the site on March 10, 1963. As of June 30, 

2 .  MSFC Test Division, Test Division Progress Report, December 12, 

3.  Joseph H. Reed, Chief, Management Analysis Office, MSFC, to 
-,.r 

~ ~ 0 . 2  - January ii, 1463. 
Distribution, (memo), subj., "Change 50, MSFC Organization Manual." 
June 11, 1963. 
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MSFC had s t a t i o n e d  24 personnel a t  the  s i te  and had four  personnel  

s e rv ing  i n  a l i a i s o n  capac i ty  a t  MSFC. 
4 

I n  December 1962 MSFC had e s t ab l i shed  a Planning Board t o  govern 

the  a c t i v a t i o n  of the  f a c i l i t y  and on January 4, 1963, MSFC es t ab l i shed  

the  MTF Working Group t o  implement the  dec i s ions  of  t h e  Planning Board. 

The Working Group is loca ted  a t  MSFC and is composed of  personnel  from 

the  T e s t  Divis ion and F a c i l i t i e s  Engineering Of f i ce  wi th  support  from 

the  s t a g e  c o n t r a c t o r s  and Sverdrup and Parce l .  The primary func t ions  of 
5 

t h i s  group are t o  coord ina te  the  e f f o r t s  of  MSFC elements,  o the r  govern- 

ment agencies ,  and c o n t r a c t o r s  p a r t i c i p a t i n g  i n  MTO planning, design,  

cons t ruc t ion ,  and checkout; t o  determine problem areas bey’ond t h e  scope 

of  t h e  Working Group; and t o  propose s o l u t i o n s  o r  courses  of a c t i o n  t o  

t h e  MTO Planning Board. 

MTO w i l l  be managed by c i v i l i a n  personnel  of  NASA who will be 

r e spons ib l e  for c o n t r a c t  adminis t ra t ion  and t echn ica l  monitorship of 

t h e  s t a g e  and support  s e r v i c e  con t r ac to r s .  Present  p lans  cal l  f o r  t e s t i n g  

of t h e  S-IC boos ter  and the  S-I1 s tage  by the  c o n t r a c t o r s ,  Boeing Company 

and t h e  Space and Information Systems Divis ion of North America.9 4v ia t ion ,  

Inc. ,  r e spec t ive ly .  

4. MSFC Miss i s s ipp i  T e s t  F a c i l i t y  Working Group, NASA - MSFC H i s t o r i c a l  
Report ,  Mississippi T e s t  F a c i l i t y ,  August 4, 1961 - June 30, 1963, p. 9 .  
Herea f t e r  c i t e d  as MSFC MTF Working Group, H i s t o r i c a l  Report, MTF, August 4, 
1961 - June 30, 1963. 

5. MSFC H i s t o r i c a l  Off ice ,  History of  t h e  George C .  Marshal l  Space 
F l i g h t  Center,  J u l y  1 - December 31, 1962 (MHM-6), Volume 11, H i s t o r i c a l  
Or ig ins  of t he  Miss i s s ipp i  T e s t  F a c i l i t y ,  p. 10. Hereaf te r  c i t e d  as MSFC 
H i s t .  Of f ice ,  H i s t .  o f  the  Geo. C. Marshall  Space F l i g h t  Center (MHM-6), 
Volume 11, H i s t o r i c a l  Origins  of MTF. 
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NASA Headquarters announced on Apr i l  16,  1963,that the  General 

Electric Company w i l l  provide support  s e rv i ces  t o  NASA and cont rac tor  

personnel a t  MTO. 
6 

Land Acquisi t ion 

The MTO test s i te ,  scheduled t o  go i n t o  operat ion i n  mid-1965, 

i s  located i n  the western sec t ion  of Hancock County, Miss i ss ippi .  

buf fer  zone around the  main complex extends i n t o  Pear l  River County, 

The 

Miss iss ippi ,  and S t .  Tanmany Par i sh ,  Louisiana.  The e n t i r e  MTO area 

covers approximately 141,950 ac res  of land. NASA estimated t h a t  land 

acqu i s i t i on  and easements would c o s t  about $13.5 mi l l i on .  The Mobile 

D i s t r i c t  of the  U. S. Amy Corps of Engineers i s  serving as NASA's agent  

f o r  land acquis i t ion  i n  cooperation with the  Lands Division of the  

Department of J u s t i c e .  

I 

7 

A t  the beginning of t h i s  r epor t  period the  Mobile District Corps 

of Engineers had completed acqu i s i t i on  of the  13,424-acre t e s t  s i t e ,  

known as the f ee  area, except f o r  a 320-acre tract f o r  which r i g h t  of 

en t ry  f o r  cons t ruc t ion  had been obtained. This 320-acre t r a c t  i s  p a r t  

of a l a rge  tract  which overlaps i n  the  buf fer  zone. 

period ended, f i n a l  a c q u i s i t i o n  of t h i s  320-acre tract was s t i l l  pending. 

As t h i s  r epor t  
8 

6. MSFC MTF Working Group, H i s t o r i c a l  Report, MTF, August 4 ,  1961 - 
7. MSFC H i s t .  Off ice ,  H i s t .  of the  Geo. C. Marshall Space F l i g h t  

8. NASA Miss iss ippi  T e s t  F a c i l i t y  (MTF), S t a tus  of Construction 

June 30, 1963, p. 10. 

Center (lfK4-6), Volume 11, i i i s t o r i c a l  Origins of MTF, p .  4. 

A c t i v i t i e s  as of March 18, 1963. 

- 
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Acquisi t ion of restrictive easements on land i n  the  buf fer  zone 

had continued on a progressive b a s i s  with a scheduled completion d a t e  

of July 1964. In May 1963 the  Corps of Engineers recomaended to  MSFC 

t h a t  the d a l e  f o r  completion of government possession of land i n  the  

bu f fe r  area be advanced t o  January 1965. This delay would no t  a f f e c t  

t he  a c q u i s i t i o n  program but  would allow each landowner a reasonable t i m e  

t o  r e l o c a t e  a f t e r  acqu i s i t i on .  

acqu i s i t i on  would remain Ju ly  1964. 

The scheduled d a t e  fo r  completion of 

I n  Ju ly  1963 MSFC concurred w i t h  
9 

the  Corps of Engineers' recommendation and authorized the  delay of 

possession of land in the  buf fer  zone u n t i l  January 1, 1965. 
10 

A t  the  

end of t h i s  r e p o r t  per iod the  Corps of Engineers had acquired appropr ia te  

easement i n t e r e s t s  i n  a t o t a l  of 5,634 acres of land i n  the 128,526-acre 

buf fer  area. 
11 

Construction of F a c i l i t i e s  

Ear ly  i n  May 1963 MSFC sponsored a conference among cons t ruc t ion  

unions, major cons t ruc t ion  firms, and the  f ede ra l  government. The 

purpose of t h i s  meeting w a s  t o  work out advance agreements on wages, 

hours, and working condi t ions.  MSFC c a l l e d  the  meeting a t  the  reques t  

of the  P res iden t ' s  Missile S i t e s  Labor Commission, and it  w a s  t he  f i r s t  

9 .  W. E. Mussel, Chief,  Real Estate Division, U. S. Army Engineer 
District, Mobile, Corps of Engineers, t o  Di rec tor ,  MSFC, ( l e t t e r ) ,  undated. 

Col. D. A. Raymond, District  Engineer, U. S. Army Engineer Distr ic t ,  
Mobile, ( l e t t e r ) ,  Ju ly  8, 1963. 

NASA MTF, S ta tus  of Construction Activit ies as of June 18, 
1963. 

10. Harry H. Gorman, Deputy Director f o r  Administration, MSFC, t o  

11. 
- 
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I such conference ever  sponsored by t h e  f e d e r a l  government i n  advance of 

t he  award of cons t ruc t ion  c o n t r a c t s .  
12  

MSFC assigned design and cons t ruc t ion  r e s p o n s i b i l i t y  f o r  a l l  work 

t o  be done a t  MTO t o  t he  Mobile Dis t r ic t ,  U .  S .  Army Corps of Engineers ,  

except  fo r  the  t echn ica l  systems, ins t rumenta t ion ,  and c o n t r o l ,  which 

w i l l  be done by MSFC. Value of the  work ass igned  t o  the  Corps i s  $52 

m i l l i o n  under the  F i s c a l  Year 1963 program and $78 m i l l i o n  under the  

F i s c a l  Year 1964 program, a t o t a l  of $130 m i l l i o n .  
1 3  

Te s t Fac i 1 i t  i e  s 

MSFC planned t o  cons t ruc t  the  f a c i l i t i e s  a t  MTO i n  t h r e e  major 

increments.  The f i r s t  phase of cons t ruc t ion ,  scheduled f o r  completion 

i n  mid-1965, w i l l  inc lude  the  Sa turn  V lunar  rocke t  test complex. 

Saturn V complex w i l l  inc lude  one dua l -pos i t i on  test  s tand  f o r  t h e  7.5- 

The 

mil l ion-pound-thrust  S-IC boos ter  s t a g e  and a test c o n t r o l  cen te r ;  two 

s ing le -pos i t i on  tes t  s tands  f o r  t he  S-I1 second s t age  of Sa turn  V w i th  

test con t ro l  cen te r ;  a d a t a  a c q u i s i t i o n  f a c i l i t y  and a da t a  handl ing  

cen te r ;  a c e n t r a l  c o n t r o l  cen te r ;  and ad jacen t  cana l s ,  docks, u t i l i t i e s ,  

and roadways. 

an est imated cons t ruc t ion  c o s t  of $65 m i l l i o n .  

The en t i r e  complex w i l l  cover about  850 acres and involve  
14 

1 2 .  MSFC Publ ic  Information Of f i ce  (PIO), P res s  Release, Apr i l  28, 

13. T. J .  Hayes, Brig.  Gen., Department of t he  Army, t o  John C .  

14.  NASA MTF, S t a t u s  of Construct ion Activit ies as of March 18, 

1963. 

S t e n n i s ,  U .  S .  Senate ,  ( l e t t e r ) ,  Apr i l  1 7 ,  1963. 
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I n  January 1963 NASA t r ans fe r r ed  $17,328,000 of F i s c a l  Year 1963 

r e sea rch ,  development, and operat ions funds t o  the  F i s c a l  Year 1963 

c o n s t r u c t i o n  of f a c i l i t i e s  appropr ia t ion  t o  i n i t i a t e  cons t ruc t ion  of  

t he  f i rs t  increment of  test  f a c i l i t i e s  f o r  t he  S- I1  s t age .  This first  

increment w i l l  c o n s t i t u t e  about 30 per  c e n t  of t h e  t o t a l  S-I1  s t a g e  

f a c i l i t i e s .  Transfer  of t hese  funds w a s  necessary t o  enable  NASA t o  

meet the  February 1965 scheduled da te  on which s ta t ic  f i r i n g  of  t he  

S- I1  is t o  begin.  
15 

During March 1963 the Corps of Engineers  awarded t o  Sverdrup and 

Pa rce l  a $2,850,000 c o n t r a c t  f o r  f i n a l  des ign  of t h e  Saturn V test  

complex. This c o n t r a c t  calls  f o r  design work t o  be f in i shed  i n  13 months; 

however, the  design w i l l  be completed i n  increments. so t h a t  cons t ruc t ion  

can be s t a r t e d  p r i o r  t o  the completion of design.  
16 

During Apr i l  t he  

Corps of Engineers awarded an  A-E con t r ac t  t o  a Mobile, Alabama, A-E 

f i rm f o r  des ign  of access roads t o  t h e  Sa turn  V complex. 

of cons t ruc t ion  of t h e  roads is $425,000. 

Estimated c o s t  
17 

Bids were opened on May 28 

f o r  c l e a r i n g  of t he  Sa turn  V complex and advance n o t i c e  t o  advertise b i d s  

w a s  i s sued  on June 10 f o r  cons t ruc t ion  of foundat ions f o r  t he  Sa turn  V 

test  s t ands .  The approximate value of t h i s  proposed cons t ruc t ion  is 

$2.5 m i l l i o n .  
18 

15. Hugh L. Dryden, Deputy Adminis t ra tor ,  NASA, Report t o  t he  
Committee on Science and Astronaut ics  of t h e  House of Representa t ives ,  
Jan. 31, 1963. 

16. MSFC PIO, Press  Release, Mar. 1, 1963. 
17 .  NASA MTF, S t a t u s  of Construct ion A c t i v i t i e s  as of A p r i l  25, 

1963. 
7 

18. NASA HTF, S t a t u s  of Construct ion Activit ies as of June 4, - 1963, and June 18, 1963. 
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On Apri l  9,  1963, NASA Headquarters approved MSFC's procurement 
19 

p l an  f o r  the t echn ica l  systems of a l l  Sa turn  V t e s t  f a c i l i t i e s a t  MTO. 

Late i n  t h i s  r e p o r t  per iod  MSFC completed nego t i a t ions  f o r  t he  f i r s t  

phase technica l  systems and awarded an $18,254,800 c o n t r a c t  t o  Aetron, 

a d i v i s i o n  of Aerojet-General Corporat ion of Covina, C a l i f o r n i a .  The 

c o n t r a c t  covers a two-and-one-half-year per iod and w i l l  be superv ised  

by MSFC. 
20 

Under t h i s  c o n t r a c t  Aetron w i l l  des ign ,  fu rn i sh ,  and i n s t a l l  

inst rumentat ion f o r  a con t ro l  cen te r ,  d a t a  a c q u i s i t i o n  f a c i l i t y ,  d a t a  

handl ing  cen te r ,  and one of t he  S - I 1  test  s tands .  The purpose of  t h e  

instrumentat ion system i s  t o  c o l l e c t ,  t r ansmi t ,  and convert  t o  usable  

form t h e  l a rge  volume of t e s t  da t a  r e s u l t i n g  from the  c a p t i v e  f i r i n g  

of  rocke t  s t ages  and engines .  

Support F a c i l i t i e s  and U t i l i t i e s  

The f i r s t  support  f a c i l i t y  t o  go i n t o  ope ra t ion  a t  MTO w a s  t he  

Atmospheric-Acoustic F a c i l i t y  (AAF) which has  been i n  opera t ion  i n  

temporary q u a r t e r s  s i n c e  December 1962. The AAF has as i t s  mission 

t h e  c o l l e c t i o n  of  acous t i c  and meteorological  d a t a  which i s  used i n  

t h e  p red ic t ion  of  t h e  acous t i c  e f f e c t s  of s t a t i c  test f i r i n g  var ious  

l a r g e  boos te rs  a t  MTO. 
21 

Greenhut Construct ion Co., Inc . ,  of Pensacola,  F lo r ida ,  
rece ived  a $1,727,221 c o n t r a c t  i n  J u l y  1963 f o r  t he  cons t ruc t ion  of 
foundations f o r  t he  two S-I1 s t a g e  tes t  s t ands  a t  MTO. The con t r ac to r  
i s  expected t o  complete t h i s  work i n  March 1964. 

is. MSFC T e s t  Divis ion,  T e s t  Div is ion  Progress  Report ,  March 12  - 
A p r i l  12, 1963. 

20. MSFC PIO, Press Release, J u l y  9 ,  1963. 
21. MSFC MTF W n  H i s t o r i c a l  Report ,  MTF, August 4 ,  1961 - June 30, 1963. 
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Other service and support  f a c i l i t i e s  r equ i r ed  a t  MTO w i l l  inc lude  

engineer ing ,  e l e c t r o n i c s ,  and ins t rumenta t ion  l a b o r a t o r i e s ,  maintenance 

bu i ld ings ,  materials s to rage ,  warehouses, a te lephone bu i ld ing ,  emergency 

services, c e n t r a l  c o n t r o l ,  and s t age  s t o r a g e  bu i ld ings .  These f a c i l i t i e s ,  

included i n  t h e  f i r s t  phase of  cons t ruc t ion ,  w i l l  comprise a support  

area which will serve a l l  of MTO. 
22 

On March 14, 1963, MSFC signed a c o n t r a c t  w i th  Southern Rai l road  

t o  c o n s t r u c t  a spur  l i n e  from i ts  main l i n e  loca ted  approximately s ix  

m i l e s  northwest of MTO t o  t h e  southern boundary of the fee area a t  no 

c o s t  t o ,  o r  guarantee by, t h e  government. This spur  l i n e ,  which w i l l  

be used t o  t r a n s p o r t  materials i n t o  the  test si te,  w a s  completed i n  

May 1963, two weeks i n  advance of the scheduled completion da te .  
23 

Ea r ly  i n  March 1963 NASA t r ans fe r r ed  $2,437,000 of F i s c a l  Year 

1963 Sa turn  V research ,  development, and opera t ions  funds t o  the  

cons t ruc t ion  of  f a c i l i t i e s  appropr ia t ions .  These funds will be used 

f o r  cons t ruc t ion  of  an  E lec t ron ic s ,  Instrumentat ion,  and Materials 

Laboratory a t  MTO. This f a c i l i t y  w i l l  inc lude  a photographic main- 
24 

tenance and processing labora tory ,  a v ideo  maintenance labora tory ,  an  

ins t rumenta t ion  r e p a i r  and c a l i b r a t i o n  l abora to ry ,  an electrical and 

e l e c t r o n i c  equipment maintenance f a c i l i t y ,  a phys ics  labora tory ,  and 

22. MSFC H i s t .  Of f i ce ,  H i s t .  of t h e  Geo. C. Marshal l  Space F l i g h t  
Center (MHM-6), Volume 11, H i s t o r i c a l  Or ig ins  of  MTF, p. 7 .  

23. 
1963; and MSFC Tes t  Divis ion,  Test Division Progress  Report ,  May 12 - 
June 12, 1963. 

Committee on Science and Astronaut ics  of t h e  House of Representa t ives ,  
Mar. 6,  1963. 

NASA, MTF, S t a t u s  of Construct ion Act ivi t ies  as of March 18, 

24. Hugh L. Dryden, Deputy Adminis t ra tor ,  NASA, Report t o  t h e  
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other specialized functional areas. In June the Corps of Engineers 

awarded an A-E contract for design of the Electronics, Instrumentation, 

and Materials Laboratory to Leo A .  Daly Company of New Orleans for 

$74,830. 
25 

The Corps of Engineers awarded two utility design contracts 

during March. One award went to the A-E firm of deLaureal and Moses 

of New Orleans for design of the central heating plant and distribution 

system. Estimated construction cost of this utility was $2.5 million. 

The other A-E contract went to a Cincinnati, Ohio, firm for design of a 

high-pressure water station, estimated to cost $1.5 million to construct. 
26 

J. L. Turner and Associates of Jackson, Mississippi, completed the 

design for a warehouse and a site maintenance building on April 26, 

1963. The warehouse will have about 52,000 square feet of floor 
27 

area and will contain controlled environmental areas for packaging, 

crating, and preserving stored items. Maintenance shops will be 

located in the proposed 8,400-square-foot maintenance building. 

opened bids for construction of these facilities on June 11, 1963. 

MSFC 
28 

On June 17 MSFC awarded a $285,925 contract to the C&B Construc- 

tion Company of Memphis, Tennessee, for construction of an Emergency 

25. 
1963. 

26. MSFC PIO, Press Release, Mar. 7, 1963; and NASA MTF, Status 
of Construction Activities as of March 18, 1963. 

27. MSFC, MTF Status Report, May 10, 1963. 
28. NASA MTF, Status of Construction Activities as'of June 18, 

NASA MTF, Status of Construction Activities as of June 18, 
- 

1963. 

site maintenance building, and miscellaneous facilities on July 10, 1963, 
to Carpenter Brothers of Dallas, Texas, in the amount of $2,163,238. 

- 
MSFC awarded the contract for construction of the warehouse, 

10 



29 
Serv ice  Building.  This bu i ld ing  w i l l  provide a f a c i l i t y  f o r  the  

ope ra t ion  and maintenance of f i r e  f igh t ing  equipment and ambulance 

service. 

Waterways and Docking F a c i l i t i e s  

A b a s i c  f a c t o r  i n  s e l e c t i o n  of t he  present  test f a c i l i t y  s i te  w a s  

a v a i l a b i l i t y  of waterways f o r  t r anspor t a t ion  of  t he  s t ages  and engines  

t o  be ground t e s t e d  a t  MTO. Improvement of about  15 m i l e s  of r i v e r  

channel and cons t ruc t ion  of about  15 m i l e s  o f  cana l s  a t  the  f a c i l i t y  

w i l l  be r equ i r ed  t o  a l low barges t o  d e l i v e r  l a r g e  rocke t  s t a g e s  and 

engines  d i r e c t l y  t o  t h e  test towers. During t h i s  r e p o r t  per iod MSFC 

awarded four  major c o n t r a c t s  toward development of t he  waterways system 

a t  MTO. 

Late i n  March 1963 the  Mobile District Corps of Engineers asked 

f o r  b i d s  f o r  dredging a barge harbor t o  serve MTO. S p e c i f i c a t i o n s  

c a l l e d  f o r  c l e a r i n g  158 acres of land and dredging an access channel 

and harbor .  The channel w i l l  extend from the  E a s t  Pea r l  River i n t o  

t h e  southwest corner  of t he  test site. It w i l l  be about a m i l e  long 

and w i l l  have a bottom width of 150 f e e t  and a depth of 13 f e e t .  The 

harbor  w i l l  be about  2,000 f e e t  long, 400 f e e t  wide, and the  same 

depth as the  channel .  On May 6 T. L. James and Company, Inc . ,  of 
30 

29. 

30. MSFC PIO, Press  Release, Mar. 26, 1963. 

NASA MTF, S t a t u s  of Construct ion Act ivi t ies  as of June 18, 
1963. - 
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Ruston, Louisiana,  rece ived  t h e  c o n t r a c t  f o r  harbor  dredging a t  a c o s t  
31 

~ of $668,340. 

I On May 31MSFC awarded a $334,924 c o n t r a c t  t o  the  Harders Construc- 

t i o n  Company, Inc. ,  of Panama Ci ty ,  F lo r ida ,  f o r  cons t ruc t ion  of a dock 

and a one-half-mile access road leading  from the  dock. 

be  loca ted  on the  harbor  t o  be dredged i n t o  t h e  test f a c i l i t y .  

The dock w i l l  
32 

MSFC opened b i d s  on June 6 f o r  excavat ion f o r  a lock  a t  the East 

P e a r l  R i v e r  entrance t o  t h e  MTO cana l  system and a bascule  br idge  which 

would span the  main cana l .  On June 17 t h e  American Dewatering 

Corporation of  Rockaway, New Je r sey ,  rece ived  a c o n t r a c t  i n  t h e  amount 

of $729,571 f o r  t h i s  work. 
33 

MSFC accepted b i d s  on June 11 from dredging f i rms  i n t e r e s t e d  i n  

widening and s t r a i g h t e n i n g  the  East P e a r l  River. The dredging i s  t o  

start south of t h e  former s i te  of Ga inesv i l l e ,  Mis s i s s ipp i ,  and proceed 

downstream approximately one m i l e  a long  t h e  E a s t  P e a r l  River between 

Hancock County and S t .  Tammany Par i sh .  T. L. James and Company 

rece ived  t h i s  c o n t r a c t  on June 20, 1963, i n  t h e  amount of $123,720. 
34 

Fundinq 

During t h e  per iod  January 1 - June 30, 1963, t h e  t o t a l  funding 

for development of  MTO amounted t o  $52,066,896. This amount w a s  

31. MSFC, MTF S t a t u s  Report ,  May 10, 1963; and NASA MTF, S t a t u s  

32. 
33. NASA MTF, S t a t u s  of Construct ion A c t i v i t i e s  as of June 18, 

of Construct ion Activities as of May 17,  1963. 
NASA MTF, S t a t u s  of Construct ion A c t i v i t i e s  as of May 17, 1963. 

1963. 
34. 

May 17, 1963. 
MSFC, MTF Design and Cons t ruc t ion  Events f o r  Week Endinq 
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broken down as follows: Saturn V f i r s t  s tage  (S-IC) test f a c i l i t i e s ,  

$2,841,000; Saturn V second stage (S-11) test f a c i l i t i e s ,  $17,143,000; 

Saturn V second s tage  test  f a c i l i t i e s  (support faci l i t ies) ,  $6,185,000; 

waterways and docking f a c i l i t i e s ,  $283,000; support f a c i l i t i e s  and 

u t i l i t i e s ,  $25,360,8855 research and development, $187,411; and 

personnel and i n s t i t u t i o n a l  support, $66,600. 
35 

Summary 

I n  t h i s  r epor t  period development of t he  Miss i ss ippi  T e s t  Operations 

progressed a t  a rap id  pace. MSFC es tab l i shed  the M T F  Working Group a t  

the  Center t o  provide d i r e c t i o n  i n  the development of MTO and assigned 

a management s t a f f  a t  the si te t o  assume charge of the  operation. 

The U. S. Army Corps of Engineers, under MSFC d i r ec t ion ,  completed 

acqu i s i t i on  of the  major por t ion  of the test  s i te ,  and the  long-awaited 

cons t ruc t ion  phase of development began. 

Sverdrup and Parcel and Associates of S t .  Louis, Missouri, under 

a $2,850,000 con t rac t ,  began f i n a l  design of the Saturn V lunar rocket 

test  complex. 

f a c i l i t i e s  for s ta t ic  f i r i n g  of the  S - I C  and S-I1  s tages  of Saturn V. 

During t h i s  period MSFC opened b ids  for c lea r ing  of the  850-acre Saturn 

V complex and f o r  construction of the foundations fo r  the  Saturn V 

test s tands  . 

This complex w i l l  be comprised of test  and support 

~- 
35. MSFC Financial  Management Office (FMO) , Program Operating 

Plan, Fisca l  Year 1963, 4 th  Quarter, Ju ly  10, 1963. 
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Late in this period the Center awarded an $18,254,800 contract to 

a division of Aerojet-General Corporation for installation of technical 

sys tems . 
MSFC began design and construction of four major facilities in the 

support area at MTO during this period and awarded two major utility 

design contracts. 

In May 1963, following receipt of MSFC criteria, the Mobile District 

Corps of Engineers began work on the waterways system at MTO by awarding 

two contracts, one for dredging of a harbor and the other for construction 

of a dock and access road. 

provided for excavation for a lock and bascule bridge and for dredging 

to widen and straighten the East Pearl River. 

Two other contracts awarded during June 1963 

Ground testing of large rocket engines and stages at this multi- 

million dollar facility is scheduled to begin in mid-1965, four years 

following the National Aeronautics and Space Administration's selection 

of the site as a key installation supporting the manned space explora- 

tion program. 

14 



I X  

SATURN CHRONOLOGY * 

W h i s  i s  a continuation of t h e  Saturn Chronology covering the  
periods Apr i l  1957-October 1961 and October 1961-November 1962 con- 
ta ined  i n  Volume I1 of t h e  History of t h e  George C.  Marshall Space 
F l i g h t  Center, Ju ly  1 - December 31, 1961 (MHM-4), and in  Volume I1 of 
the  History of the  George C.  Marshall Space F l i g h t  Center, J u l y  1 - 
December 31, 1962 (MHM-6). The following pages cover t h e  period 
November 1962 - August 1963. 



M - S A T - M - 6 3 - 1 1  

AUGUST 1 5 ,  1 9 6 3  

SATURN ILLUSTRATED CHRONOLOGY 
A P R I L  1957 - A U G U S T  1963 

Prepared by: 
Saturn Systems Off ice 



November - December 1962 

On November 16,  1962, t h e  t h i r d  
SATURN f l i g h t  v e h i c l e ,  SA-3 w a s  
s u c c e s s f u l l y  launched from Cape 
Canaveral  (Fig.  1 1 7 ) .  The v e h i c l e ,  
c a r r y i n g  a f u l l  p r o p e l l a n t  load of  

b o o s t e r  s i m u l a t e s  c o n f i g u r a t i o n  of 
t h e  b o o s t e r  t o  be  used dur ing  l a t e r  
manned f l i g h t s .  

During November, Douglas award- 
ed S-IVB s u b c o n t r a c t s  f o r  develop- 
ment of t h e  1750-pound t h r u s t  u l l a g e  
c o n t r o l  motors and 150-pound t h r u s t  
a t t i t u d e  c o n t r o l  motors.  

On November 8 ,  t h e  l a s t  S- IV  
B a t t l e s h i p  t e s t  wi th  RLlOA-1 engines 
was completed a t  SACTO; e leven  t e s t s  
t o t a l i n g  1137.6 seconds '  were accom- 
p l i s h e d .  The A - 1  engines  were then  
removed and i n s t a l l a t i o n  began of 
RLlOA- 3 o p e r a t i o n a l -  type  engines  
f o r  t h e  next  phase of B a t t l e s h i p  hot 
f i r i n g  t e s t s .  

On November 15,  n e g o t i a t i o n s  
between MSFC and Boeing began on the  
c o s t  p roposa l  f o r  t h e  long-term S-IC 
s t a g e  development and product ion  
c o n t r a c t .  

FIGURE 117. LAUNCH OF SA-3 
FLIGHT VEHICLE 

750,000 pounds, r o s e  t o  a h e i g h t  of about 104 m i l e s  w i t h  a f l i g h t  range 
of  131 s t a t u t e  m i l e s .  Inboard engine cu t -of f  occur red ,  a s  planned,  
a f t e r  141 seconds of f l i g h t ;  outboard engine cu t -of f  came e i g h t  seconds 
l a t e r .  P r o j e c t  High Water was performed as a secondary miss ion  on SA-3 
as on SA-2. 

A t  Michoud on December 13, a c o n t r a c t  was awarded f o r  t h e  cons t ruc-  
t i o n  of t h e  S-IC H y d r o s t a t i c  Test and Vert ical  Assembly Building (Fig.  
118). Also a t  Michoud, Chrysler  Corporation began f a b r i c a t i o n  of t h e  
t e n t h  and f i n a l  R&D SATURN b o o s t e r ,  S-1-10. 

I n  December, des ign  of M a r s h a l l ' s  C-5 Dynamic T e s t  Tower was com- 
p l e t e d ;  Douglas awarded a c o n t r a c t  f o r  f a b r i c a t i o n  of  t h e  S-IVB B a t t l e -  
s h i p  t ank ;  and,  a t  Cape Canaveral ,  t he  Corps of Engineers  awarded a 
c o n t r a c t  f o r  des ign  of  t h e  Launch Complex 39 Vert ical  Assembly Building 
(Fig.  119).  
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December 1962 - January  1963 

FIGURE 118. VERTICAL ASSEMBLY BUILDING AT MICHOUD 

I n i t i a l  checkout of t h e  
S-IV A l l - S y s t e m s  v e h i c l e  be- 
gan a t  Santa Monica i n  l a t e  
December, and f a b r i c a t i o n  of 
S-IV-111, t h e  f i r s t  produc- 
t i o n  S-IV f l i g h t  s t a g e ,  was 
i n i t i a t e d .  

I n  the l a t t e r  p a r t  of 
1962, an exhaust ive s e r i e s  
of  t e s t s  were c a r r i e d  o u t  
by Rocketdyne t o  i s o l a t e  
causes  of F-1 engine combus- 
t i o n  i n s t a b i l i t y ,  f i r s t  en- 
countered during June 1962. 
Addi t iona l  t e s t i n g  wi th  mod- 
i f i e d  engine hardware w a s  
planned t o  cont inue dur ing  
1963. 

I 

During early January 

1963, construction began FIGURE 119. Lc-39 VERTICAL ASSEMBLY BUILDING 
a t  t h e  Huntington Beach 
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January - February 1963 

Assembly Facility, where Douglas 
Aircraft Corporation will assemble 
S-IVB stages. 

On January 8, dynamic tests 
of SA-D5 vehicle configuration 
began at MSFC (Fig. 120). 

On January 12, modifications 
were completed to the east side of 
the MSFC static test tower to ac- 
commodate C-1 Block I1 first stages. 
Checkout of the S-IV Dynamic/Fac- 
ilities vehicle was completed at 
Santa Monica and, on January 18, 
the vehicle was barged to Cape 
Canaveral (Fig. 121) for use in 
checkout o f  Launch Complex 37B 
facilities. 

The complete SA-4 vehicle was 
shipped from MSFC by the barge 
Promise on January 2 0 ,  arriving 
at Cape Canaveral on February 2. 
The complete vehicle was erected 
on Launch Complex 34 by February 
5 (Fig. 122) .  

FIGURE 120. SA-D5 BOOSTER 

FIGURE 121. S-IV DYNAMIC/FACILITIES AT CAPE CAIYAVERAL 
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January  - February 1963 

On January 26, t h e  f i r s t  h o t  
f i r i n g  of t h e  S-IV B a t t l e s h i p  ve- 
h i c l e ,  us ing  RLlOA-3 engines ,  was 
s u c c e s s f u l l y  conducted f o r  a dura- 
t i o n  of 468 seconds.  

A t  Launch Complex 37B, t h e  
Launch Control  Center ,  Automatic 
Ground Control  S t a t i o n ,  and Umbil- 
i c a l  Tower were completed on Jan- 
uary  30. 

On February 1, t h e  S-IV Dynam- 
i c / F a c i l i t i e s  v e h i c l e  a r r i v e d  a t  
Cape Canaveral  f o r  checkout of 
Launch Complex 37B f a c i l i t i e s .  On 
t h e  same day, t h e  S-IV All-Systems 
v e h i c l e  was shipped from Santa  
Monica t o  SACTO f o r  t e s t i n g .  

During t h e  f i r s t  week of Feb- 
r u a r y ,  NASA Headquarters  announced 
t h a t  Sa turn  v e h i c l e  nomenclature 
was changed from C - 1  t o  S a t u r n  I ,  
C - I B  t o  Sa turn  I B  and C-5 t o  S a t u r n  

FIGURE 122. SA-4  ON LC-34 V (Fig.  123).  

FIGURE 123. SATURN VEHICLES 
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February  1963 

FIGURE 124. S-IC BULKHEAD GO 

I n  e a r l y  February,  Boeing began S-IC 
bulkhead gore-forming ope ra t ions  a t  Wichi ta ,  
Kansas (F ig .  124).  

On February 4, MSFC decided t o  modify 
t h e  w e s t  s i d e  of t h e  MSFC S t a t i c  Test  Tower 
f o r  F-1 engine t e s t i n g .  The modi f ica t ion  
w i l l  a l low s i n g l e  F-1 engine t e s t s  t p  begin 
s e v e r a l  months e a r l i e r  than  scheduled. The 
s t and  w i l l  be l a t e r  reconver ted  f o r  S - I  
s t a t i c  t e s t i n g .  On February 8 ,  MSFC award- 
ed a c o n t r a c t  f o r  c o n s t r u c t i o n  of a s i n g l e  
F-1 engine  t e s t  s tand  supe r s t ruc tu re  a t  MSFC 
(Fig.  125).  

E a r l y  i n  February,  S&ID began occupancy 
of t h e  Sea l  Beach assembly and t e s t  f a c i l -  
i t y  (Fig.  126) where S - I 1  s t a g e s  w i l l  be 
assembled and t e s t e d .  Also  i n  February,  
S&ID s u c c e s s f u l l y  completed S-IC/S-I1 s t a g e  
dua l  p l ane  sepa ra t ion  impingement t e s t s .  

On February 18 and 19, S-IV B a t t l e s h i p  
t u r b i n e  spinup tes ts  were unsuccessful  due 
t o  inadequate  purge procedures;  however, on 
February 23, a success fu l  spinup t e s t  was 
accomplished. Two days l a t e r ,  t h e  second 
B a t t l e s h i p  f i r i n g ,  us ing  RLlOA-3 engines 

RE FORMING 

FIGURF, 125. F-1 TEST STAND 
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February - March 1963 

FIGURE 126. S-I1 SEAL BEACH FACILITY 

w a s  terminated a f t e r  6 .5  seconds,  when a hydrogen l e a k  caused a f i r e  a t  
engine No. 4 ;  no damage r e s u l t e d .  

On February 20, NASA began c o n t r a c t  n e g o t i a t i o n s  f o r  des ign ,  fab-  
r i c a t i o n ,  e r e c t i o n ,  and t e s t i n g  of t h e  Crawler -Transpor te r ,  (F ig .  127) 
which w i l l  t r a n s p o r t  t h e  Sa turn  V v e h i c l e  t o  t h e  Launch Pad of Launch 
Complex 39. The c o n t r a c t  was s igned on March 29, 1963. 

0 
" 

FIGURE 127. CRAWLER-TRANSPORTER 
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February 1963 

FIGURE 128. MICRO1 

NASA Headquarters  approved the  
procurement p l a n  f o r  mod i f i ca t ion  
of t h e  b a s i c  Chrys le r  c o n t r a c t  on 
February 20. The p l a n  provides  f o r  
r edes ign  of t he  S- I  s t a g e  t o  t h e  
S-IB c o n f i g u r a t i o n  and t h e  d e l i v e r y  
of 12 S-IB s t a g e s  and 8 S - I  s t a g e s .  

NASA Headquarters  approved 
t h e  Boeing S-IC d e f i n i t i v e  c o n t r a c t  
on February 2 1 .  
s i g n ,  develop,  and manufacture one 
ground t e s t  s t a g e ,  and n ine  f l i g h t  
s t a g e s  a t  t he  Michoud P l a n t  i n  New 
O r  l e a n s .  

Boeing w i l l  de- 

On February 27 ,  t h e  Corps of 
Engineers  awarded a des ign  c o n t r a c t  
f o r  t h e  Sa turn  V t e s t  f a c i l i t i e s  
a t  t h e  M i s s i s s i p p i  Tes t  Opera t ions .  
On t h e  same day, MSFC awarded a 
c o n t r a c t  t o  F a i r c h i l d  S t r a t o s  Cor- 
p o r a t i o n  t o  b u i l d  t h r e e  micrometeo- 
r o i d  s a t e l l i t e s ,  (Fig.  128) two f o r  
f l i g h t  and one f o r  backup. The 
s a t e l l i t e s ,  secondary payloads f o r  

X!ZTEOROID SATELLITE 

.f 27 R 

FIGURE 129. STATIC FIRING OF S-1-5 
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February - March 1963 

Sa turn  I v e h i c l e s  SA-8 and SA-9, w i l l  be used t o  o b t a i n  d a t a  on frequen-  
cy and p e n e t r a t i o n  of micrometeoroids i n  low e a r t h  o r b i t s  and t o  r e l a y  
the  information back t o  e a r t h .  

On February 27, t h e  f i r s t  S-1 -5  f l i g h t  q u a l i f i c a t i o n  s t a t i c  t e s t  
(SA-11) was s u c c e s s f u l l y  conducted a t  MSFC f o r  a planned d u r a t i o n  of 32 
seconds (Fig.  129) .  

On February 19,  a t  t h e  Michoud P l a n t ,  Boeing completed t h e  f i r s t  
Y-ring (Fig. 130) f o r  t h e  S-IC t e s t  f u e l  tank;  on March 4 ,  t h e  Y-ring 
was de l ive red  t o  MSFC where t h e  f u e l  t ank  w i l l  be assembled. Also a t  
Michoud, dur ing  February,  a c o n t r a c t  w a s  awarded f o r  des ign  and cons t ruc-  
t i o n  o f  the Engineer ing Bui ld ing .  

FIGURF, 130. COMPLETED Y-RING AT MICHOUD 

During February,  con- 
s t r u c t i o n  of Test Stand 2B 
a t  SACTO was completed and 
t h e  p rope l l an t  pneumatic 
systems were i n s t a l l e d  and 
checked out .  

On March 1, Rocketdyne 
s u c c e s s f u l l y  gimballed an 
F-1 engine dur ing  a hot  f i r -  
ing  t e s t  i n  C a l i f o r n i a .  On 
t h e  same day, q u a l i f i c a t i o n  
of explos ive  forming d i e s  
f o r  S - I 1  gore segments began 
a t  North American's E l  Tor0 

I f a c i l i t y  (F ig .  131). 
FIGURE 131. MPLOSIVE FORMTNG DIES 
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March 1963 

S&ID awarded a construction contract for the 
electro-mechanical mockup at Downey, California 
on March 1; the mockup will be used for design 
and engineering verification of various S - I 1  
systems. 

Dynamic testing of the SA-D5 vehicle was 
completed on March 7. On the following day, MSFC 
awarded a one-year contract to industry for ope- 
ration of the Slidell Computer Facility at Slidell, 
Louisiana. 

On March 13, a second flight qualification 
static firing (SA-12) of S-1 -5  was conducted for 
a planned period of 143 seconds. Subsequent anal- 
ysis revealed propulsion system irregularities and 
a third static firing (SA-13) was conducted on 
March 27 to confirm corrections. This test, suc- 
cessfully conducted for a duration of 144 seconds, 
concluded S-1-5  flight qualification testing. 

NASA Headquarters approved MSFC procurement 
plan for four additional S-IVB stages on March 22. 
On the same day at MSFC, checkout of the SA-5 
Instrument Unit was begun (Fig. 132). 

Saturn SA-4, the fourth and last of the Block 
I vehicles, was successfully launched on March 28 

FIGURE 132. SA-5 INSTRUMENT UNIT 
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March - A p r i l  1963 

from Launch Complex 34 (F ig .  133) .  The v e h i c l e ,  c a r r y i n g  s e v e r a l  Block 
I1 components f o r  t e s t ,  reached an  a l t i t u d e  of 80 s t a t u t e  m i l e s ,  range 
of 218 s t a t u t e  m i l e s ,  and a peak v e l o c i t y  of 3660 m i l e s  p e r  hour .  A s  a 
secondary miss ion ,  t h e  N o .  5 inboard engine was c u t  o f f  a t  100 seconds 
t o  t e s t  the  v e h i c l e  engine-out c a p a b i l i t y .  Overa l l  performance of t h e  
f l i g h t  was very  s a t i s f a c t o r y .  

On March 12, b i d s  were opened f o r  a c o n s t r u c t i o n  c o n t r a c t  of t'he 
Beta  Complex a t  SACTO; t h e  c o n t r a c t  was awarded i n  l a t e  March. 
March, S&ID placed  a c o n t r a c t  f o r  t he  S - I 1  B a t t l e s h i p  t ank  s t r u c t u r e ;  
f a b r i c a t i o n  of components began e a r l y  i n  A p r i l .  
d r i c a l  s k i n  segment w a s  completed by Boeing a t  Wichi ta  dur ing  A p r i l .  

Also i n  

The f i r s t  S-IC c y l i n -  

The S-I-D5 s t a g e  w a s  removed'from t h e  Dynamics Tes t  Tower a t  MSFC 
The boos te r  was shipped t o  Cape Canaveral  on A p r i l  5 f o r  on March 18.  

use i n  f a c i l i t i e s  checkout of Launch Complex 37B. The s t a g e  a r r i v e d  a t  
t h e  Cape on A p r i l  15 and was e r e c t e d  t h r e e  days l a t e r .  
t h e  S-IV Dynamics /Fac i l i t i es  v e h i c l e  was e r e c t e d .  C a l i b r a t i o n  and me- 
chan ica l  checks were begun the  week of A p r i l  2 4 ,  fol lowed by p r o p e l l a n t  
loading  t e s t s  e a r l y  i n  May (F ig .  134). 

On A p r i l  19 ,  

FIGURE 134. FACILITY CHECKOUT OF LAUNCH COMPLEX 37B 
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A p r i l  - May 1963 

FIGURE 135. CHECKOUT OF S-IV-5 

During e a r l y  A p r i l ,  
checkout of S-IV-5 was com- 
p l e t e d  a t  Santa  Monica 
(Fig.  135).  On A p r i l  1 9 ,  
t h e  s t a g e  a r r i v e d  a t  SACTO 
and was i n s t a l l e d  on T e s t  
Stand 2B on May 22.  S t a t i c  
t e s t i n g  would begin on com- 
p l e t i o n  of  m o d i f i c a t i o n s  
and engineer ing  changes.  

On A p r i l  22 ,  S-1-6 w a s  
i n s t a l l e d  i n  t h e  S t a t i c  T e s t  
Tower a t  MSFC. The f i r s t  
s h o r t - d u r a t i o n  s t a t i c  f i r i n g  
(SA- 14) was s u c c e s s f u l l y  
conducted on May 15 ,  f o r  a 
d u r a t i o n  of 33.75 seconds. 

S-IV All-Systems p ro -  
p e l l a n t  loading t e s t s  were 
i n i t i a t e d  a t  SACTO on A p r i l  
1; however, because of t a n k  
bending and i n s u l a t i o n  
c racking ,  f i e l d  r e p a i r  of 
t h e  tank  was r e q u i r e d .  On 
May 14, another  t e s t  was 

FIGURE 136. COMPLETION OF S-IV BATTLESHIP TEST PROGRAM 
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May - J u l y  1963 

FIGURE 137. DOUGLAS HUNTINGTON BEACH FACILITY 

performed and a hydrogen l e a k  was d e t e c t e d  i n  t h e  common bulkhead; t h e  
v e h i c l e  was removed from T e s t  Stand 2B f o r  i n s p e c t i o n  and r e p a i r  on May 18. 

A t  SACTO, t h e  S-IV B a t t l e s h i p  Tes t  Program w a s  completed w i t h  a 
f i n a l  LOX d e p l e t i o n  f i r i n g  of  444 seconds on May 4. 
t o t a l i n g  4302.5 seconds , were accomplished us ing  t h e  RLlOA-3 engines  
(Fig.  136). The complete B a t t l e s h i p  Tes t  Program ( inc luding  both  A - 1  
and A - 3  engines) had a t o t a l  f i r i n g  t i m e  of 5440.1 seconds.  
a one-engine gimbal t e s t  was conducted. 
s t a n d  on May 1 7 .  On May 21, t h e  
B a t t l e s h i p  tank  was shipped from SACTO 
t o  MSFC, a r r i v i n g  on J u l y  7 ,  where i t  
w i l l  be used f o r  LH2 s l o s h  t e s t .  F ive  
of  t h e  s i x  engines  were shipped t o  
MSFC; t h e  engines w i l l  be i n s t a l l e d  on 
t h e  dynamic v e h i c l e  f o r  g imbal l ing  
t es t s .  

S i x t e e n  t e s t s ,  

On May 13, 
The s t a g e  w a s  removed from t h e  

During May, t h e  S-IVB Huntington 
Beach f a b r i c a t i o n  and assembly bui ld-  
i n g  (Fig.  137) w a s  completed and con- 
s t r u c t i o n  of t h e  assembly tower begun. 
Al so  dur ing  May, MSFC rece ived  t h e  
S-IVB forward area mockup (Fig.  138) 
from Douglas t o  be used t o  determine - 

FIGURE 138. S-IVB FORWARD MOCKUP 
i n t e r f a c e  requirements between t h e  
S-IVB and Instrument Un i t .  
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May 1963 

On May 18  a t  Michoud, c l u s t e r -  
i n g  of p r o p e l l a n t  c o n t a i n e r s  w a s  
completed f o r  S-1-8, t h e  f i r s t  
boos t e r  being f a b r i c a t e d  by 
Chrys le r  Corporat ion (Fig.  139). 

LOWER THRUST RING 

TAIL UNIT 

THRUST STRUCTURE 

SPIDER BEAM 

FIGURE 139. FABRICATION AND ASSEMBLY OF S-1-8 AT MICHOUD 

80 



LOX AND F U E L  TANKS READY 
FOR CLUSTERING 

CLUSTERING 7 0 - I N C H  LOX T a K S  

CLUSTERING 70- I N C H  F-UEL TANKS 

F I N A L  ASSEMBLY 

FIGURE 139. FABRICATION AND ASSEMBLY OF S-1-8 A T  MICHOTJD 
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May - J u l y  1963 

During e a r l y  May, t he  5-2 engine,  used on S-IVB and S - I 1  s t a g e s ,  
was s u c c e s s f u l l y  f i r e d  f o r  t h e  f i r s t  t ime a t  a s imulated space a l t i t u d e  
i n  excess  of 60,000 f e e t .  The engine developed 2C0,OOC pcunds t h r u s t ;  
a f t e r  20 seconds,  t h e  t e s t  was terminated a s  programmed. 

On May 13, a f i rm  c o s t  proposa l  f o r  i nco rpora t ion  of dua l  p lane  
s e p a r a t i o n  f o r  S-IC/S-I1 s t a g e s  was nego t i a t ed  wi th  S&ID. During mid- 
May, land  c l e a r i n g  a t  M i s s i s s i p p i  Test  Operat ions began i n  p r e p a r a t i o n  
f o r  t h e  dredging of a barge harbor  and access  channel ;  a 10.5 m i l e  t r a c k  
of r a i l r o a d  was completed i n t o  t h e  t e s t  s i t e .  

Dynamic t e s t i n g  of t h e  S-IV s t age ,  Instrument  Un i t ,  and J u p i t e r - t y p e  
payload was completed a t  MSFC during mid-May. On May 23, t h e  Apollo 
b o i l e r p l a t e  and a s s o c i a t e d  u n i t s  were i n s t a l l e d  and t e s t i n g  resumed; 
t h i s  phase of t e s t i n g  was completed on June 16 .  Also dur ing  May, MSFC 
eng inee r s  completed t h e  des ign  of the S-IC s t a g e  t r a n s p o r t e r .  

On May 28, MSFC awarded a c o n t r a c t  f o r  FAA c e r t i f i c a t i o n  f l i g h t s  
of a modif ied B-377 a i r c r a f t  (Fig.  140). The a i r c r a f t  w i l l  be used f o r  
t r a n s p o r t a t i o n  of t h e  S-IV s t a g e  and o t h e r  cargoes .  Formal FAA c e r t i f i -  
c a t i o n  was rece ived  on J u l y  10. 

FIGURE 140. PREGNANT GUPPY AIRCRAFT 

During t h e  f i r s t  week of June,  MSFC personnel  began occupancy of 
t h e  new Cen t ra l  Laboratory and Off ice  Bui ld ing .  Also a t  MSFC, cons t ruc-  
t i o n  of t h e  Sa turn  V Dynamic Tes t  Tower foundat ion  began i n  e a r l y  June 
(F ig .  141) .  A f u l l - d u r a t i o n ,  S-1-6 f l i g h t  q u a l i f i c a t i o n  s t a t i c  t e s t  
(SA-15) w a s  s u c c e s s f u l l y  conducted on June 6 f o r  142.37 seconds’  d u r a t i o n  
The inboard engines  were cu t  o f f  by LOX low- leve l  s enso r s  a t  136 seconds 
and t h e  outboard engines  s i x  seconds l a t e r .  On June 17,  t h e  s t a g e  was 
removed from t h e  s t and  f o r  p o s t - s t a t i c  checkout .  
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June - July 1963 

FIGURE 141. SATURN V DYNAMIC TOWER 

On June 5, limited beneficial occupancy 
was granted on the S-IC stage Vertical 
Assembly and Hydrostatic Test Facility at 

I 

MSFC (Fig. 142). 
S-1-9. the last Saturn I booster to be 

Clustering of tanks for 
FIGURE 142. S-IC FACILITY 

fabricated at MSFC, began on June 4 and was completed on June 1 9 ;  in- 
board engine installation was completed on July 17 (Fig. 143). 

FIGURE 143. ASSEMBLY OF S-1-9 STAGE 
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June 1963 

&’ -, I ’  

FIGURE 144. DREDGING AT MISSISSIPPI TEST OPERATIONS 

On June 17,  t h e  Corps of Engineers awarded c o n t r a c t s  f o r  excavat ion  
f o r  l o c k  and Bascule Bridge, Emergency Serv ice  Bui ld ing ,  dredging of 
Eas t  P e a r l  River and c l e a r i n g  of Saturn V complex a t  t h e  M i s s i s s i p p i  
T e s t  Operat ions (Fig.  144). A t  MSFC, gimbal l ing  t e s t s  on engine N o .  1 
of t h e  S-IV s t a g e  were completed i n  p i t c h  and yaw d i r e c t i o n s  on June 28. 
Three days l a te r  dynamic t e s t s  of the S - I V  s t a g e  w i t h  Apollo b o i l e r p l a t e  
and launch escape system were completed. 

FIGURE 145. MATING BULKHEAD TO Y-RING 
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June - July 1963 

Prestatic checkout of the S-IV-5 stage at SACTO began on June 18. 
During late June, repair of the All-Systems common bulkhead was completed, 
and on July 6, the vehicle was installed on Test Stand 1 at SACTO. At 
Santa Monica, Douglas completed checkout of the S-IV-6 stage on July 19. 

During June, the upper bulkhead for the test fuel tank was welded 
to the Y-ring at MSFC (Pig. 145). Also during June, facility checkout 
of Launch Complex 37 Pad B was completed at Cape Canaveral. 
Dynamics/Facilities vehicle was flown to the West Coast for Flight Per- 
formance Test of the Pregnant Guppy aircraft. The S-I-D5 stage departed 
Cape Canaveral on July 1, aboard the barge Palaemon, arriving at MSFC on 
July 14; the stage will be used for additional dynamic testing. 

The S-IV 

On July 9, MSFC directed Chrysler to proceed with fin redesign as 
part of the S-IB stage redesign effort (Fig. 146). 

FIGURE 146. S-IB STAGE 
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On J u l y  25, t h e  Corps of Engi- 
nee r s  awarded a c o n t r a c t  f o r  con- 
s t r u c t i o n  of s - I C  and S - I 1  s t a g e  
t e s t  s t a n d  foundat ions  a t  Missis- 
s i p p i  T e s t  Opera t ions .  
i n g  la te  J u l y ,  t h e  conc re t e  towers 
f o r  t h e  S-IC S t a t i c  T e s t  Stand were 
completed and s tee l  e r e c t i o n  begun 
(F ig .  147).  

A t  MSFC dur- 

During J u l y ,  c o n s t r u c t i o n  of 
founda t ions  was completed f o r  Tes t  
Stand 1 and 3 a t  SACTO Beta Complex. 
Also a t  SACTO, h y d r o s t a t i c  t es t  and 
c a l i b r a t i o n  of S-IVB B a t t l e s h i p  t ank  
w a s  i n i t i a t e d  on August 2 .  

During J u l y ,  t h e  S-IC upper 
c y l i n d r i c a l  s k i n  s e c t i o n  w a s  suc- 
c k s s f u l l y  welded t o  t h e  Y-ring a t  
MSFC . FIGURE 147. S-IC STATIC TEST TOWER 

On August 5 ,  S-IB c o n t r a c t  nego t i a t ions  wi th  Chrysler  Corporat ion 
a t  Michoud were completed and, on t h e  fol lowing day, S-IVB/Saturn I B  
c o n t r a c t  n e g o t i a t i o n s  were completed with Douglas A i r c r a f t  Corporat ion 
a t  Santa  Monica. 

On August 6 ,  t h e  Corps of Engineers awarded a c o n s t r u c t i o n  c o n t r a c t  
f o r  t h e  M i s s i s s i p p i  Tes t  Operat ions Laboratory and Engineer ing Bui ld ing .  
On t h e  same day, MSFC awarded a con t r ac t  f o r  assembly of two S-IC t r a n s -  
p o r t e r s ;  assembly began two days l a t e r .  

FIGURE 148. CONSTRUCTION AT MUNCH COMPLEX 39 
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August 1963 

During August, hydrau l i c  dredging and f i l l  ope ra t ions  were complet- 
ed f o r  the v e r t i c a l  assembly bu i ld ing  a t  Cape Canaveral  (F ig .  148) .  

On August 11, t h e  S-1-5, S-IU-5, and Payload depa r t ed  MSFC, aboard 
t h e  barge Promise,  f o r  Cape Canaveral .  A t  MSFC, a complete dynamics 
t e s t  vehic le  of t h e  SA-6 conf igu ra t ion  w a s  i n s t a l l e d  i n  t h e  Dynamic Tes t  
Tower. Also a t  MSFC dur ing  e a r l y  August, t h e  S-IC a f t  area mockup was 
completed, wi th  two F-1 engine mockups a t t a c h e d  (F ig .  149) .  

FIGURE 149. S - I C  STAGE AFT AREA MOCKUP 
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August 19 63 

On August 5, the first attempt t o  acceptance fire the S-IV-5 stage 
at SACTO was aborted at 63.6 seconds due to an indication of fire in the 
engine area; however, inspection revealed a stand instrunentation mal- 
function. A successful, 477-second, full-duration, S-IV-5 flight qual- 
ification firing was conducted on August 12, (Fig. 150) and preparation 
began to check out the stage prior t o  shipment to Launch Complex 37B. 

FIGURE 150. ACCEPTANCE FIRING OF S-IV-5 STAGE 
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